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Abstract 
The growing demand from managers to obtain greater value from IT investments, coupled 
with the decrease in productivity from such investments since 2000 
(PricewaterhouseCoopers, 2008), makes the IT project selection a delicate and critical 
task. However, the traditional methods for assessment and selection of projects don’t 
adjust properly to this type of investment. Due to the growing importance of knowledge 
management and intangible assets valuation, the utilization of these valuation methods is 
proposed to measure the IT projects’ ability to generate value to the company. To 
accomplish this objective were reviewed the intangible valuation methods available and 
the most appropriated was selected. The selected method was then used in a real case 
and was found that project selection with this method is a valuable alternative that can 
bring assistance in selecting the better projects that add more value to the company. 
Keywords: IT projects, Project selection, Knowledge management, IT investment, 
Intellectual capital, Intellectual capital valuation. 
Resumen 
La creciente demanda de los directivos por obtener mayor valor de las inversiones en TI, 
sumado al decrecimiento en la productividad en tales inversiones desde el año 2000 
(PricewaterhouseCoopers, 2008), torna la selección de proyectos de TI en una tarea 
delicada y crítica. Sin embargo, los métodos de valoración y selección de proyectos 
tradicionales no se ajustan adecuadamente a este tipo de inversiones. Debido a la gran 
importancia que ha toma la gestión del conocimiento y la valoración de intangibles, se 
propone utilizar estos métodos de valoración para medir la capacidad de un proyecto de 
TI de generar valor a la compañía. Para lograr este objetivo se revisaron los métodos de 
valoración de intangibles disponibles y se seleccionó el más adecuado. El método 
seleccionado fue luego utilizado en un caso real y se comprobó que la selección de 
proyectos por este método es una alternativa valiosa que puede ser de gran ayuda para 
seleccionar los mejores proyectos que más valor agregan a la compañía. 
Palabras clave: Proyectos de TI, Selección de proyectos, Gestión del conocimiento, 
Inversiones de TI, Capital intelectual, Valoración del capital intelectual. 
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 Introduction 
Since the late 80’s the investment in information technology has been a matter of research 
and considered a problematic matter regarding evaluation. The difficulty to assessing IT 
projects had even led to negate the need of such evaluations (Powell, 1992), or even 
worse, to generate misleading and false evaluations to justify the investment in such 
projects (Currie, 1989). But the assessment of IT projects is not the only obstacle to an IT 
department. The delivering of value from IT investments is a constant endeavor (Peppard, 
2006), even more since the productivity from IT has been declining since 2000 
(PricewaterhouseCoopers, 2008). 
These situations lead to a more carefully planning in IT investments in order to obtain the 
most value from them by selecting the projects that will give more value to the company. 
The valuation of information technology (IT) projects in order to select and prioritize them 
among a portfolio of projects, each of them fighting for funding, is one of the most 
important activities of an IT department. The importance of this activity lies in the great 
benefits or great loses that a project selection may imply. IT investments can add value, 
generate growth and transform a company or can be a waste of money and a source of 
costs (Maizlish & Handler, 2005). Then, the selection of the IT projects able to add value 
and generate growth for the company is of great significance, and the process to make 
these decisions should be thoroughly revised and tuned. 
Part of the decision process is the valuation of the projects within a portfolio to rank them 
and assess the characteristics of such projects to select the better ones, discard the bad 
ones, and prioritize the selected projects. This valuation requires the utilization of tools that 
allow quantifying or assigning a value to projects in order to rank them. Traditionally, these 
tools have been the financial methods used to value business projects, quantifying the 
Introduction 2 
 
 
project’s ability to generate profits. But are these financial tools useful to value projects 
that don’t generate profits or the benefits perceived are not easily identified? For McGrath 
(1997), traditional tools for project evaluation, like the IRR (Internal Rate of Return) or the 
net present value (NPV), are inadequate for coping with the high uncertainty that 
characterizes most IT projects (as cited in Schwartz & Zozaya-Gorostiza, 2003). Then, 
what tools should be used to value IT projects? If traditional valuation tools are not being 
efficient and are not delivering the expected results then the focus should be placed in 
alternative tools. Authors like McGrath (1997), Schwartz & Zozaya-Gorostiza (2003), 
Ziedonis (2007) and Angelou & Economides (2008) had explored the IT projects and 
investment valuation through the use of Real Options. But the use of real options to value 
IT projects on a regular basis can be a very complicated activity and would require 
especific training. Could there be an alternative which can be simpler to implement and 
can be used on a regular basis without advanced training and little effort? 
In this paper an alternative tool is suggested, the use of a knowledge valuation method to 
IT project valuation. The idea to mix knowledge management and information technologies 
is not new. Studies carried out by Tanriverdi (2005) concluded that knowledge 
management and information technologies complement each other. The findings also 
revealed that companies that invest in individual systems are not receiving the desired 
results from such investments. An example of this study is the case of the implementation 
of Enterprise Resource Planning (ERP) systems. Some companies participating in the 
study revealed that implemented ERP systems with the intention to create a firm-wide IT 
infraestructure. However, the lack of knowledge management and IT management 
processes resulted on each area implementing their own strategies and using the ERP 
system with different approaches. The result was isolated ERP instances, that is, the 
purpose for which the ERP system was implemented ended up completely opposite. The 
company was now different isolated areas and the integration was now harder than before 
the implementation of the project. 
Therefore, knowledge management and Information Technology can be viewed as 
complements. Also, as stated by Reich, Gemino and Sauer (2012), “IT projects work with 
knowledge as their core input material”. Following that line of thought and being available 
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methods to measure knowledge, it should be possible to measure the amount of 
knowledge an IT project contains or adds to a company. 
Based on these affirmations the intangible valuation models available were reviewed and 
analyzed to select one to be used as a valuation methodology for IT projects. The 
Knowledge Value-Added (KVA) was selected as the designated tool due to its ability to 
quantify IT project alternatives, for its simplicity to be implemented, for its consistency in 
the quantification of projects and for its easiness to be updated. Also, because “KVA 
methodology shows the real contribution from knowledge to value creation” (Molina, 
Arango, & Zapata, 2010), a contribution expected from IT projects. 
The objective of this paper is to develop a methodology and its framework to be used as 
an alternative valuation and selection method for IT projects. A method less prone to 
mislead the decision process, easier to use and directly related with the increase of the 
company’s value. 
The first chapter of this paper is literature review, where the main concepts addressed are 
explained and detailed so the proposed methodology can be understood. Also, in the 
chapter two is described the state of the art of those concepts to justify the validity of this 
paper. 
This paper’s chapter three describes the methodology used which begins with the 
selection of a knowledge valuation model according to the requirements needed to assess 
IT projects. Also, is described in detail the KVA methodology, each of the steps for valuing 
the knowledge embedded in the company’s core processes and the utilization of the KVA 
methodology to assess and select IT projects. 
The chapter four is the implementation of KVA in a real company to test the methodology 
in a real environment and assess the usability, pertinence and value of the proposed 
methodology. 
Chapter five is dedicated to recommendations and important aspects to be considered to 
use the methodology in a real environment, redacted as a framework of KVA analysis to 
be used in IT project selection. 
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Finally, the chapter six and seven discuss the main results and conclusions of this work, 
the importance and usability of the proposed methodology and the invitation to implement 
knowledge management and control knowledge assets in order to obtain greater 
corporate’s value and to improve processes and performance. 
 1. Literature review 
In this chapter will be defined the main concepts addressed in this paper. First, the 
concept of intangible assets will be reviewed to assess the importance of this concept 
according to different authors. From intangible assets, is introduced the concept of 
knowledge management to later review the knowledge valuation methods that is the main 
concept addressed in this paper. 
1.1 Intangible assets 
For Nevado & López (2002), an asset is all resources controlled by the company, as a 
result of past events, from which is expected economic benefits in the future. 
Accordingly, an intangible asset is all elements that have intangible nature (normally 
without physical substance or essence) and have the capacity to generate future 
economic benefits that can be controlled by the company.  (Nevado & López, 2002) 
The intangible assets are clasified by Nevado & López (2002) as shown in the figure 
below (Figure 1-1). 
48 Selection of IT Projects through Knowledge Valuation Method 
 
 
Figure 1-1: Intangible assets classification 
 
Source: (Nevado & López, 2002) 
Identifiable or detachable and controllable intangible assets: Is defined as identifiable 
intangible asset if future economic benefits from the asset can be clearly distinguished, 
being the better example when the asset is detachable, in other words, company can rent, 
sell, exchange or distribute the future economic benefits derived from the good or right 
without having the need to use future economic benefits derived from other resources 
used by the rest of the company (Nevado & López, 2002). 
A resource is controllable if the company has the posibility to obtain future economic 
benefits derived from the underlying resource as long as it can restrict access from other 
entities to those benefits. Normally, this control its being made by a legal right, althought 
is not a binding condition. For example, R&D expenditure can generate future economic 
benefits and can, to some extent, restrict access to other people, as long as those 
benefits are kept hidden (Nevado & López, 2002). 
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Identifiable and controllable assets are classified as generated by acquisition or 
generated internally. 
From acquisition to third parties: Intangible assets generated by acquisition are those 
assets that are incorporated to the company in some way in which the company doesn’t 
participate from its development (Nevado & López, 2002). 
Generated internally: Assets generated by the company’s work for its development. 
Normally, to generate these assets, they must go through a series of steps as research 
and later development (Nevado & López, 2002). 
Non-identifiable or non-detachable and non-controllable intangible assets: In this 
classification are included those assets that are intangible because they don’t have 
physical essence, but cannot be identifiable or detachable, in other words, cannot be 
rented, sold, exchanged and the company doesn’t have control over them from the 
perspective of legal rights (Nevado & López, 2002). 
From acquisition of another company: This category includes those intangible assets that 
are generated when carrying out an acquisition of another company or business, and it’s 
called goodwill (Nevado & López, 2002). 
Generated internally: In this last category are included all intangible assets that are not 
identifiable, controllable nor generated by the acquisition of another company. These 
types of assets are not considered as such due to difficulties of valuing and measuring 
them and also because of the uncertainty of their capability to generate future benefits. 
However, this does not preclude that they are recognized by professionals, academics 
and institutions like the real profit generators in organizations (Nevado & López, 2002). 
1.2 Knowledge management 
Knowledge is defined as “the fact or condition of knowing something with familiarity 
gained through experience or association” (Merriam-Webster, 2012). Also, Wiig (1993) 
states “knowledge consists of thruts and beliefs, perspectives and concepts, judgements 
and expectations, methodologies and know-how”. 
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Despite knowledge has always been the motor of companies and a real source of 
competitive advantages, wasn’t until 1990’s that researchers began to define and 
measure the impact of knowledge on the company, therefore, the need to manage 
knowledge to enhance its benefits to the company. 
Kogut and Zander were among the first researchers who established the foundation for 
the knowledge-based theory of the firm. Their work is focused on the idea that “what firms 
do better than markets is the creation and transfer of knowledge within the organization” 
(Wahab, Rose, Uli, & Abdullah, 2009). 
Kogut and Zander (1993) stated that “a firm is a repository of knowledge that consists of 
how information is coded and action coordinated”. This thinking was to revolutionize the 
corporate world and turn heads toward knowledge management. Their studies in 
technology transfer were rooted in the concept that knowledge is the transferred good, 
whether is in form of technology, marketing or other activities when foreign direct 
investment occurred in a company. 
Another author who also was a pioneer of knowledge management is Karl Wiig (1993). 
This author as well as Kogut and Zander believed the origin of knowledge management is 
explained on the human need of transferring knowledge to pass on to the next 
generations (Wiig, 1997). 
So knowledge management rose as a new strategic approach to management and as a 
trend in management to increase company’s performance and a source of competitive 
advantages. 
Nevertheless, Keyes (2006) has a different approach to the origin of knowledge 
management: “the introduction of computers led to a unmanageable proliferation of data, 
which stimulated the birt of knowledge management”. This approach is rooted in the 
amount of information to which people are now exposed, a situation called “information 
explosion”, a flow of information that must me managed to be usable. Keyes states that 
“the goal of knowledge management is to turn raw data into knowledge, if not wisdom”. 
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But no matter what the origin of knowledge management is, all agree that knowledge 
management leads to competitive advantages, also, as stated by Pollard, to growth and 
innovation among other benefits (as cited in Keyes, 2006). 
Knowledge management is then defined as the following: 
 Knowledge management is the systematic, explicit and deliberate building, 
renewal and application of knowledge (Wiig, 1997). 
 Knowledge management involves the identification and analysis of available and 
required knowledge, and the subsequent planning and control of actions to 
develop knowledge assets so as to fulfill organization objectives (Macintosh, 1996, 
as cited in Liebowitz, 1999). 
 Knowledge management is the formalization of and access to experience, 
knowledge and expertise that create new capabilities, enable superior 
performance, encourage innovation and enhance customer value (Beckman, 
1997, as cited in Liebowitz, 1999). 
According to Wiig (1997), the objectives of knowledge management are: 
 Make the company act as intelligently as possible. 
 Make the company realize the best value for its knowledge assets. 
In the chapter 
 State of the art (page 38) are analyzed the present and future of knowledge management. 
1.3 Intellectual capital valuation 
Intellectual capital can be defined as the set of assets of an organization, which, although 
not reflected in traditional financial statements, generate or will generate value for the 
company in the future, as a consequence of aspects related to human capital and 
structural aspects such: innovation capability, customer relationship, process quality, 
products and services, cultural and communicational capital that allow an organization to 
take better advantage of opportunities than others, generating future benefits (Nevado & 
López, 2002). 
Since Intellectual Capital has been spotted as a key driver of competitiveness and a 
hidden asset, companies have been trying to measure it. 
“Intellectual capital is intellectual material that has been formalized, captured, and 
leveraged to produce a higher-valued asset” (Larry Prusak as cited in Stewart, 1994). 
The pioneer in developing a framework to measure Intellectual Capital was Leif 
Edvinsson while working at Skandia (a renowned insurance company). Edvinsson 
developed a system to categorize and value Intellectual Capital (Stewart, 1994). He called 
this system Navigator. 
Since the introduction of the Skandia’s Navigator other models to value intellectual capital 
had been published. The main models are described below. 
Nevado and Lopez (2002) divide Intellectual Capital Valuation Models into 2 categories: 
conceptual models and basic models. In the conceptual models category are those 
models with no application but have the theoretical foundations for the basic models, 
which are more mature and had been applied in practical scenarios. 
1.3.1 Conceptual Models 
Conceptual models comprise 4 models: 
1. Tjänesteförbundet. 
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2. Invisible balance. 
3. Resources matrix. 
4. Global measurements. 
 
 
1. Tjänesteförbundet 
Tjänesteförbundet is an association dedicated to business services. This association 
developed in 1993 a series of measurements to find the real value of companies in 
service businesses. This model considers that key factors for “intensive-knowledge” 
companies must be supported in three aspects: customers’ capital, individual capital and 
structural capital. The key factors should be measured through non-financial indicators as 
shown in Table 1-1 (Nevado & López, 2002). 
Table 1-1. Non-financial indicators for intellectual capital measurement according 
to Tjänesteförbundet 
Factors 
Position/Present 
(History) 
Development 
(future) 
Stability Efficiency 
Market Market share Market share for 
the next 3 years 
New sales/Total 
sales 
Sales/Business 
sector 
Sales/Service 
 
Customers Business 
repetition 
frequency 
Orders backlog 
Prices and 
volume to 
produce 
5 Biggest 
clients for sales 
share 
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Factors 
Position/Present 
(History) 
Development 
(future) 
Stability Efficiency 
New clients/Sales 
Individual 
skills 
Level or degree 
of education 
Sickness 
absence in 
days/person 
Age structure 
Education 
investment/person 
Staff turnover 
Antiquity/person 
 
Structural 
value 
PC 
number/Person 
ICTs/Person 
ICT’s investment 
R&D/Sales 
ICTs costs/staff 
costs 
 
Financial key 
factors 
  Cash 
Flow/Sales 
Personal capital 
spending/Sales 
Equity 
Ratio of foreign 
capital and own 
Sales/Person 
Rate of return 
Rate of return 
of debtors 
Rate of return 
of stores 
Cash 
flow/Person 
Source: (Nevado & López, 2002, p. 91) 
2. Invisible balance 
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Is a method to represent knowledge based resources companies have. Among their 
precursors are Arbetsgruppen (1998) and Sveiby (1996). This method can be considered 
as an extension of human resources accountability and establishes that in the invisible 
balance there’s an intellectual capital divided in individual and structural. Individual capital 
refers to individuals while structural capital refers to procedures and organization’s 
systems. Both must be considered in the balance because both are responsible for future 
incomes. They are considered invisibles because they don’t actually appear in the 
company’s balance. Among the aspects that should be accounted for are: (Nevado & 
López, 2002) 
Table 1-2. Invisible balance components 
Individual capital Structural capital 
1. Number of people directly implied in 
customer relationship. 
2. Education level. 
3. Average of years on that position. 
4. Education investment. 
5. Divisions according customer 
relationship: 
a. Employees responsible for a 
part of the project. 
b. Employees responsible of a 
complete project. 
c. Employees with full 
responsibility towards the 
customer. 
1. Attitudes and opinions of staff 
a. Attitude measurement. 
b. Experience (number of years 
in the business). 
c. Hire possibilities. 
d. Non-frequent tasks. 
e. Wages level. 
f. Key people agreements. 
2. Potential solvency problems: 
a. Competencies management. 
b. Connections made. 
c. Long-lasting customer 
relationships. 
3. Research and development 
a. Investment in new 
competencies. 
Source: (Nevado & López, 2002, p. 92) 
4. Resource matrix 
As the Invisible Balance, Resource Matrix considers that some factors that increase the 
value of the company but are not included in the balance should be included. In the Table 
1-3 is shown the balance proposal of Lusch and Harvey in the article The case for an off-
balance-sheet controller. 
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Table 1-3. Resource matrix Balance proposal 
 Tangible assets Intangible assets 
Assets collected in 
accounts 
1. Facilities 
2. Equipment 
3. Stores 
1. Commerce fund. 
Assets not collected in 
accounts 
1. Personal 
2. Technology 
3. Distribution channels 
4. Counsel 
5. Information systems 
1. Strategic plan 
2. Registered 
trademarks 
3. Imagen 
4. Management 
relationships 
5. Banks relationships 
6. Organizational 
culture 
Source: (Nevado & López, 2002, p. 93) 
4. Global measurements 
These models pretend to find the value of intangible assets regardless of the definition of 
intellectual capital each company has. The most important of these models are described 
below: 
a. Book-to-market ratio: 
The easiest intellectual capital measure could be the difference between market value 
and book value, but also, this measure could be the lest accurate because the market 
value could be inflated by stock market volatility (among others aspects), and the book 
value could also be inaccurate by records of depreciation or other type of records. Then, 
to avoid some of the inaccuracy of this measure the ratio between these two values is 
used instead. This way, the ratio can be compared with other companies in the same 
sector or industry and control its evolution periodically (Nevado & López, 2002). 
b. Tobin’s q ratio: 
It measures the ratio between the market value of an asset and its replacement cost. 
Then, if the q ratio is less than 1 (the asset costs less than the replacement cost) the 
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company won’t buy any other assets of such kind. Instead, if the q ratio is higher than 1, 
then the company has an asset than no one else has. The q ratio can be calculated for 
the entire company dividing the market value of the fixed capital replacement cost. The 
result should be compared to other companies within the same industry (Nevado & 
López, 2002). 
c. Intangible value calculation 
This method states that the value of intangible assets is equal to the capacity of a 
corporation to outperform the medium competitor with similar tangible assets (Nevado & 
López, 2002). 
The more developed and robust methods to value knowledge are explained below. 
1.3.2 Skandia Navigator 
Created by Leif Edvinsson while working at Skandia (insurance and financial services 
company), was publicly released in 1995 as an addendum to the financial report. 
Leif Edvinsson stated that the market value from a company was composed for two 
capital measurements: financial capital and intellectual capital. Intellectual capital was 
also composed of two capital measurements: human capital and structural capital. In the 
figure below are shown all the factors involved in the market value of a company 
according to Skandia’s Navigator framework (Edvinsson & Malone, 1998). 
Figure 1-2: Skandia Market Value Scheme 
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Source: (Edvinsson & Malone, 1998) 
The Skandia Navigator model states that the true value of a company’s performance lies 
in its ability to create sustainable value by achieving its business vision and strategy. 
Being the strategy the starting point there are some success factors that need to be 
maximized. These factors are grouped in four focus areas: 
 Finance. 
 Customer. 
 Process. 
 Renewal and development. 
Besides, there is also a common area: 
 Human. 
For each focus area a set of indicators measure the performance. Skandia then combined 
these focus areas to create a new integrated model to display reports and named them 
Navigator. In the following figure are depicted these areas (Edvinsson & Malone, 1998). 
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Figure 1-3: Skandia Navigator. 
 
Source: (Edvinsson & Malone, 1998) 
Below, each focus area is explained and the indicators involved are displayed: 
Financial Focus: It is the past and is composed by annual accounts and management 
report. Its purpose is to filter, translate and measure the performance of the company 
through indicators of financial capital that must capture the really valuable assets of the 
company. Studying carefully their own divisions’ financial activities they defined twenty 
indicators, these are: (Nevado & López, 2002) 
Table 1-4. Skandia's financial indicators 
1. Financial Assets ($) 
2. Financial Assets per Employee ($) 
3. Income/Employee ($) 
4. Income/Managed Assets ($) 
5. Insurance premium income ($) 
6. Income/New businesses premium 
($) 
7. Billing/Employee ($) 
8. Customer’s time/Employee 
attention (%) 
9. Insurance activity result/Employee 
($) 
10. Loss ratio compared to market 
average (%) 
12. Profit from ordinary activities ($) 
13. Market value ($) 
14. Market value/Employee ($) 
15. Return on net asset value ($) 
16. Return on net worth spending 
resulting in a new business ($) 
17. Added value/Employee ($) 
18. ICT’s Expenditure/Administrative 
expenditure (%) 
19. Added value/ICT’s Employees ($) 
20. ICT Investment. 
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11. Return on equity (%) 
Source: (Nevado & López, 2002, p. 99) 
Customer focus: Comprise the measurements that better capture the reality of customer-
company relationships. The indicators must measure the cumulative flow of relationships 
between a company and its current and potential customers. The indicators are numbered 
in the table below: (Nevado & López, 2002) 
Table 1-5.Skandia's customer indicators 
1. Market share (%) 
2. Accounts number (#) 
3. Lost customers (#) 
4. Phone accessibility (%) 
5. Non rescue premiums (%) 
6. Customer’s punctuation (%) 
7. Customer’s visits to the company (#) 
8. Days dedicated to visit customers (#) 
9. Market coverage (%) 
10. Unoccupied property rate (%) 
11. Gross income for leases/Employee 
($) 
12. Contract numbers (#) 
13. Savings/Contract ($) 
14. Sales points (#) 
15. Trusts number (#) 
16. Number of trusts managers (#) 
17. Number of internal IT customers (#) 
18. Number of external IT customers (#) 
19. Number of IT contracts/Employee 
(#) 
20. IT’s customer capacity (%) 
Source: (Nevado & López, 2002, p. 100) 
Process focus: It’s related to the role of technology as a tool to support the company and 
create value. This technology has a very important cost, so its measurement is essential. 
The measurement system must take into account the four types of errors in technology 
infrastructure: 
 Value process technologies only when they contribute to the company’s value. 
 Watch the age and the actual support from the provider of the process technology 
for the company. 
 Measure, not only process performance indicators, but also their contributions of 
real value to company’s productivity. 
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 Incorporate a process performance index relative to established goals of process 
performance. 
Thus, Skandia considered indicators shown below: (Nevado & López, 2002) 
Table 1-6. Skandia's process indicators 
1. Administrative 
expenditure/Managed assets (#) 
2. Administrative expenditure/Total 
income (#) 
3. Administrative errors’ cost/Sales (%) 
4. Investments revenue compared to 
sector average (%) 
5. Processing time/Disbursements (#) 
6. Error-free registered contracts (#) 
7. Operations performed monthly per 
employee (#) 
8. Personal computers/Employee (#) 
9. Laptops/Employee (#) 
10. Administrative 
expenditure/Employee ($) 
11. Information technology 
expenditure/Employee ($) 
12. Information technology 
expenditure/Administrative 
expenditure (%) 
13. Personal de TI/personal total (%) 
14. Administrative expenditure/Total 
premium (%) 
15. Information technology capacity (#) 
16. Information technology investment 
(#) 
17. Employees working at home/Total 
employees (%) 
18. Staff competency in IT (#) 
Source: (Nevado & López, 2002, p. 101) 
Renewal and development focus: Try to capture the opportunities that define company’s 
future. These are found in customers, in market attractiveness, in products and services, 
in strategic partners and in infrastructure. Skandia proposes the indicators shown below: 
(Nevado & López, 2002) 
Table 1-7. Skandia's renewal and development indicators 
1. Expenditure in competencies 
development/Employee ($) 
2. Index of satisfied employees (#) 
3. Marketing expenditure/Customer ($) 
4. Marketing expenditure/Managed 
assets ($) 
5. Participation in hours of “method 
and technology” (%) 
6. Participation in hours of training (%) 
7. Participation in development hours 
10. Training expenditure/Employee ($) 
11. Training expenditure/Administrative 
expenditure (%) 
12. Revenue from new releases (%) 
13. Gross margin increase (%) 
14. Business development 
expenditure/Administrative 
expenditure (%) 
15. Proportion of employees under 40 
years old (%) 
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(%) 
8. R&D Expenditure/Administrative 
expenditure (%) 
9. IT Expenditure/Administrative 
expenditure (%) 
16. IT development expenditure/IT 
expenditure (%) 
17. IT training expenditure/IT 
expenditure (%) 
18. R&D resources/Total resources (%) 
Source: (Nevado & López, 2002, p. 101) 
Human focus: This indicator is the most difficult to measure due to the different 
personalities, different work styles and management models. Nevertheless, Skandia 
believes is possible to measure the productivity from employees and managers and the 
needed infrastructure to serve to those groups. Shown below are the indicators 
established by Skandia: (Nevado & López, 2002) 
 
 
Table 1-8. Skandia's human indicators 
1. Leadership index (%) 
2. Motivation index (%) 
3. Index of employees with 
responsibilities (thousands) (#) 
4. Number of employees (#) 
5. Number of employees/Number of 
employees in partnerships (%) 
6. Employee turnover (%) 
7. Average years of service in the 
company (#) 
8. Number of managers (#) 
9. Number of female managers (#) 
10. Training expenditure/Employees ($) 
11. Average age of employees (#) 
12. Proportion of under 40 years old 
employees (%) 
13. Training time (days/year) (#) 
Source: (Nevado & López, 2002, p. 102) 
Edvinsson and Malone (1998) also consider that this measurement system allows 
comparing non-profit organizations and commercial organizations, in other words, the 
value of all institutions of society. This comparison could be done with the below proposed 
equation (see Equation (1.1)): 
 
 Ci  Capital alIntellectu onalOrganizati  (1.1) 
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Where C represents the value of Intellectual Capital in currency units; while the i factor 
represents the efficiency coefficient the company is using the Intellectual Capital with. 
To obtain the Intellectual Capital value (C), Skandia selected 21 indicators to work with. 
(Nevado & López, 2002) 
Table 1-9. Indicators of absolute value of Intellectual Capital 
1. Income from new businesses 
operations (new programs/services) 
2. Investment in the development of 
new markets 
3. Investment in the development of 
the sector 
4. Investment in the development of 
new channels 
5. Investment in IT for sales, service 
and support 
6. Investment in IT for administration 
7. Change in IT investment 
8. Investment in customer support 
9. Investment in customer service 
10. Investment in customer service 
11. Customer expenditure non-related 
with products 
12. Investment in competency 
development for employees 
13. Investment in support and training 
of employees for new products 
14. Special training for employees not 
located in the main office 
15. Special investment in training, 
communication and support for 
employees with permanent contract 
of full time 
16. Special training programs and 
support for temporal employees of 
full time 
17. Special programs of training and 
support for temporal employees of 
half time 
18. Investment in development of 
partnerships and joint operations 
19. Update of systems for electronic 
data exchange 
20. Investment in brands identification 
(logo/name) 
21. Investment in new patents, 
copyright 
Source: (Nevado & López, 2002, p. 103) 
The above list contains thematic groups. The first group (indicators 1 to 4) emphasizes 
the development of new business, second group (indicators 5 to 7) investment in 
information technologies (IT), followed by customer development (indicators 8 to 11), 
employee development (indicators 12-17), partnerships (indicators 18 to 19) and brands 
and intellectual property (indicators 20 to 21). 
To obtain the efficiency coefficient (i), Skandia developed the next set of indicators: 
(Nevado & López, 2002) 
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Table 1-10. Indicators of efficiency coefficient of Intellectual Capital 
1. Market share (%) 
2. Customer satisfaction indicator (%) 
3. Leadership indicator (%) 
4. Motivation indicator (%) 
5. R&D resources indicator/Total 
resources (%) 
6. Training hours indicator (%) 
7. Revenues/Quality goal (%) 
8. Employee retention (%) 
9. Administrative efficiency/Income (%) 
Source: (Nevado & López, 2002, p. 104) 
The average of the indicators must be calculated to combine the above indicators to 
obtain one percentage value that reflects the efficiency level (Nevado & López, 2002). 
1.3.3 The Balance Score Card Model 
This model was developed by Kaplan and Norton in 1997 in order to provide to managers 
a management instrument for competitive success. This model provides a set of 
indicators that establish the necessary structure for a management and measurement 
strategic system. Thus, this system measures the performance of the organization from 4 
balanced perspectives: financial, customers, internal processes and learning and growth. 
Below are explained the 4 perspectives (Nevado & López, 2002). 
 Financial perspective. Collects indicators that show whether a company’s strategy, 
its implementation and execution are contributing to improving the acceptable 
minimum. The financial objectives are often related with revenues, capital’s 
revenues, sales growth or the generation of cash flow. 
  Customer perspective. Collects indicators that measure the satisfying results that 
are a consequence of a well formulated and implemented strategy, as can be the 
customer satisfaction indicator, customer retention and market share. 
 Internal process perspective. It’s focused on the internal processes that have more 
impact on customer satisfaction and the achieving of financial goals of an 
organization. 
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 Learning and growth perspective. It’s related to the infrastructure the company 
must build to create improvement and growth in the long term. The growth of an 
organization has 3 sources: people, systems and organization’s procedures, 
hence the indicators may be related to continual improvement, product and 
services innovation, decentralization, among others. 
This balanced score card tries to put together the past, present and future of the 
company, allowing the managers to define and control different strategies measuring its 
achievement in a balanced manner, this is, focusing in the short and long term equally. 
1.3.4 Celimi’s Company Model 
This company in 1995 developed a tool called “knowledge auditing” included in its annual 
report. This audit divides intangible assets in 3 categories: clients, organization and 
personnel, inside this are 3 subcategories: growth/renewal, efficiency and stability. The 
groups contain 23 indicators that constitute the “Celimi’s intangible assets monitor” and 
are shown below (Nevado & López, 2002). 
Table 1-11. Celimi's Intangible assets monitor. 
Our customers Our organization Our people 
Growth / Renewal 
1. Income growth 
2. Customers who 
reinforce the image 
 
 
 
 
Growth / Renewal 
1. Investment in IT (%) 
of added value 
2. Structure-enhancing 
customers 
3. Products R&D (%) of 
added value 
4. Company’s total 
investment (%) of 
added value 
 
Growth / Renewal 
1. Professional 
experience average 
in years 
2. Competence-
enhancing 
customers 
3. Total professional 
competence in years 
4. Average level of 
education 
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Our customers Our organization Our people 
Efficiency 
1. Sales change / 
customer 
 
 
Efficiency 
1. Administrative 
staffturnover ratio 
2. Sales by growth of 
administrative staff 
 
Efficiency 
1. Added value per 
expert 
2. Added value per 
employee 
 
Stability 
1. Orders from 
repeating customers 
2. Five mayor 
customers (%) 
Stability 
 
1. Administrative staff 
turnover ratio 
2. Seniority 
administrative staff 
in years 
3. Rookie ratio 
Stability 
1. Professionals 
turnover 
2. Professional 
seniority in years 
3. Average age of all 
employees in years 
Source: (Nevado & López, 2002, p. 108) 
1.3.5 Intellect Model 
Established by the Euroforum University and KPMG in 1999, it’s a model with three 
blocks: human capital, structural capital and relational capital. 
Each one of these blocks sets a time span concerning the present and the future, 
establishing the intangible assets that considers and proposing the most suited indicators 
for each one of them. 
Table 1-12. Indicators to measure intellectual capital - Intelect model 
HUMAN CAPITAL 
 Intangible assets Indicators 
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Present 
 Staff satisfaction 
 Staff typology 
 People 
competencies 
 Leadership 
 Stability: loss risk 
 
Future 
 Competencies 
improvement 
 Innovation capacity 
by people and teams 
 
ESTRUCTURAL CAPITAL 
 Intangible assets Indicators 
Present 
 Organizational 
culture 
 Business philosophy 
 Strategic reflection 
processes 
 Organization’s 
structure 
 Process technology 
 Product technology 
 Support’s processes 
 Knowledge 
acquisition 
processes 
 Communication and 
transmission 
mechanism 
 Information 
technology 
 
Future 
 Innovation processes 
 
RELATIONAL CAPITAL 
 Intangible assets Indicators 
Present 
 Relevant customer 
base 
 Customer loyalty 
 Customer 
relationship intensity 
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 Customer 
satisfaction 
 Processes of support 
and customer 
services 
 Proximity to market 
 Brand awareness 
 Reputation / 
Company’s name 
 Strategic 
partnerships 
 Suppliers 
relationship 
 Relationship with 
other agents 
Future 
 Improvement 
capacity 
 Recreation of the 
customer base 
 
Source: (Nevado & López, 2002, p. 109) 
This model conceptually is very similar to Skandia’s, where three types of capital are 
highlighted: human, structural and relational to build the intellectual capital, having 
indicators that keep present and future into consideration. 
1.3.6 Knowledge Value-Added (KVA) 
As defined by The International Engineering Consortium (n.d.) “Knowledge Value-Added 
is a framework for measuring the value or corporate knowledge assets. Rooted in the 
knowledge economy, this framework provides several business valuation tools (i.e., 
knowledge and process audits) used by over 60 companies worldwide. Executives use 
these tools to measure the value of knowledge embedded in company core processes, 
technology, and employees.” 
From a process management perspective, a company requires inputs that later 
transforms into outputs adding value in the process and generating revenues. KVA states 
that the knowledge used (contained in employees and Information Technology) in 
transforming the inputs is the responsible of the added value, and thus, should be 
Literature review 27 
 
measured to estimate the revenue and cost of each core process based on the amount of 
change each produces. In other words, KVA defines knowledge as “the know-how 
required to produce process outputs” (Housel & Bell, 2001). 
The model assumes that the learning time is a convenient measure of the amount of 
knowledge contained in any given process. The fundamental assumptions of the model 
are depicted in Figure 1-4 (Housel & Bell, 2001). 
“KVA allows managers and investors to analyze the performance of corporate knowledge 
assets in core processes in terms of returns they generate” (Housel & Bell, 2001). 
Figure 1-4: Fundamental Assumptions of KVA 
 
 
P(X) = Y 
Fundamental assumptions: 
1. If X = Y no value has been added. 
2. “value” ≈ “change” 
3. “change” can be measured by the amount of knowledge require to make the 
change. 
So “value” ≈ “change” ≈ “amount of knowledge required to make the change” 
Source: (Housel & Bell, 2001) 
KVA analysis seeks to produce a Return on Knowledge (ROK) ratio to estimate the value 
added by given knowledge assets regardless of where they are located. The objective is 
X Y 
Process 
P 
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to represent the knowledge used in core processes to measure the value added by that 
knowledge and also the cost and revenue for the knowledge used. With this information, 
managers will be able to improve productivity in critical areas and control those areas 
where the return on knowledge is not as expected, also, managers will have the 
possibility to analyze the performance of the knowledge assets of the core processes. 
The results of KVA analysis are ratios that compare the benefit and cost of the common 
units of knowledge (Housel & Bell, 2001). 
The KVA methodology defines knowledge as “the know-how required to produce process 
outputs”. Also, the knowledge is proportionate to the time it takes to learn it (Housel & 
Bell, 2001). 
Another important aspect of the KVA methodology lies in the incorporation of automation 
as an important aspect affecting the knowledge embedded in the core processes. The 
information technology has a role as an actor with knowledge of their own as much as a 
person has knowledge. This approach recognizes the importance of information 
technologies in the preservation of knowledge and also adding value to the processes’ 
outputs. 
1.4 Business process management 
Since the introduction of the concept “process” by Adam Smith in 1.776, there has been a 
lot of study to improve the company’s productivity based on labor division. Smith believed 
that labor division increased productivity by the increase of workman dexterity, eliminating 
passing of work, and capability to use machinery, his example of a pin company was then 
copied by many companies for more than a hundred years (Smith, 1776, cited by Kim & 
Ramkaran, 2004). Nevertheless, Hammer and Champy argued that the division of labor 
proposed by Smith would not work in the twenty first century stating that: 
 The companies of the twenty first century have processes associated with 
products and services far more complicated that the processes described in the 
pin factory example made by Smith. 
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 Since several layers of coordination are required to manage processes the 
costumer’s needs would become too distant for mangers. 
 As task decomposition and coordination becomes more complex, the adapting of 
the processes as a response to environmental changes become more difficult 
(Kim & Ramkaran, 2004). 
Instead, Hammer and Champy (1993, as cited in Kim & Ramkaran, 2004) presented the 
concept of re-designing business processes from the start. They presented the following 
best practices: 
 Focus on results and outcomes, not in the tasks. 
 Have those who use the output of the process made the process. 
 Establish a natural order for the process execution. 
 Treat geographically dispersed resources as if they were centralized. 
 Link parallel activities. 
 The decision point must be where the work is performed. 
 Capture information where the work is being done. 
 Processes have multiple versions. 
 A case manager provides a single point of contact (Kim & Ramkaran, 2004). 
They defined business process as “a collection of activities that take one or more kinds of 
input and create an output that is of value to the costumer” (Hammer & Champy, 1993, as 
cited in Kim & Ramkaran, 2004). 
Also, several authors have defined what business processes are. Zairi and Sinclair (1995) 
compiled several definitions of business processes where the most relevant are: 
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 “Business process is the logical organization of people, materials, energy, 
equipment, and procedures into work activities designed to produce a specified 
end result” (Pall, 1987, as cited in Zairi & Sinclair, 1995). 
 “Business process is a set of logically related tasks performed to achieve a defined 
business outcome” (Davenport & Short, 1990, as cited in Zairi & Sinclair, 1995). 
 “A process is a set of linked activities that takes an input and transforms it to 
create an output. It shoul add value to the input and create an output that is more 
useful and effective to the recipient” (Johansson, McHugh, Pendlebury, & 
Wheeler, 1993, as cited in Zairi & Sinclair, 1995). 
Its evident from the previous definitions that business process is aimed to produce a more 
valuable output from the input received through a set of activities or tasks. 
So, the business process management is intended to manage the company from a 
process perspective. Business process management is intended to align the business 
processes with strategic objectives and customers’ needs, but for achieving that is 
necessary to change the traditional functional emphasis to a process emphasis (Lee & 
Dale, 1998). 
The business process management is seen from three perspectives or approaches 
according to Zairi and Sinclair (1995). The first approach sees Information Technologies 
as an enabler of business processes improving operative efficiency, the second approach 
sees the potential of business processes to redesign or reengineer the organization, the 
third approach considers business processes as units of strategic planning that should be 
closer to business strategies. The three approaches are depicted in Figure 1-5. 
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Figure 1-5: Perspectives on business processes 
 
Source: (Zairi & Sinclair, 1995) 
The second approach has taken all the attention from companies wanting to improve 
organization productivity by redesigning processes. The stages for business process 
reengineering can be seen in Figure 1-6. 
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Figure 1-6: Stages and activities for Business Process Reengineering 
 
Source: (Kettinger, Teng, & Guha, 1997) 
Business process reengineering can be defined as “the analysis and design of workflows 
and processes within and between organizations” (Davenport & Short, 1990). A more 
detailed definition is “the examination of the flow of activities and information that make up 
key business processes in an organization with a view to simplification, cost reduction or 
improvement in quality or flexibility” (Morrow & Hazell, 1992, as cited in Zairi & Sinclair, 
1995). This reengineering has too much in common with the role information technologies 
play in cost reduction, efficiency and quality. It didn’t take long for other authors to get to 
the same conclusion. 
1.5 Financial valuation methods for IT projects 
The commonly applied financial methods to value IT projects are Net Present Value, 
Internal Rate of Return, Expected Commercial Value and Economic Value Added 
(Maizlish & Handler, 2005). Below is a description of each of them: 
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 Net Present Value: Discounts outstanding cash flows at a suitable cost of capital 
(hurdle rate or weighted average cost of capital). The net present value is positive 
if an investment earns a rate of return above the cost of capital (or hurdle rate) 
(Maizlish & Handler, 2005). 
 Internal Rate of Return: Related to net present value, internal rate of return is the 
rate at which the net present value is zero. If the internal rate of return is greater 
than the hurdle rate, the net present value must be greater than zero (Maizlish & 
Handler, 2005). 
 Expected Commercial Value: Determines the commercial worth of an investment 
by considering the future stream of costs and benefits, the probability of technical 
and commercial success, and the strategic importance of an investment (Maizlish 
& Handler, 2005). 
 Economic Value Added: Is equal to the after-tax operating profit generated by an 
investment less the dollar cost of the capital employed to finance the investment 
(Maizlish & Handler, 2005). 
In this paper due to the nature of the projects will be used the NPV, IRR and Benefit/Cost 
ratio. Below is a more detailed description of them: 
1.5.1 Net Present Value (NPV) 
The Net Present Value (NPV) is the difference between the present value of incomes and 
the present value of expenses, therefore, the evaluation method states that a project must 
be accepted if the NPV has a value greater than zero (0), meaning that the project has 
incomes greater than the expenses (Miranda, 1999). That is (see Equation (1.2)). 
 
 EPVIPVNPV   (1.2) 
Where: 
IPV = Incomes Present Value. 
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EPV = Expenses Present Value. 
The formula to calculate the NPV is the following (see Equation (1.3)): 
 
 

 

n
t
t
t
i
NCF
NPV
0 1
 (1.3) 
Where: 
NCF = Net Cash Flow 
i = Discount rate 
t = Time 
As stated before, the Net Present Value requires the cost of capital to be calculated to 
discount the future cash flows (in this case future savings from the bigger efficiency after 
the IT project implementation). To calculate the cost of capital was used the Weighted 
Average Cost of Capital. 
Weighted Average Cost of Capital (WACC) 
The WACC is defined as the minimum profitability that must produce the assets of a 
company, therefore, the cost for the company owning such assets. The WACC is 
calculated as the weighted average cost after taxes of the different sources the company 
uses to finance their assets from liabilities and equity (García, 2003). 
WACC can be calculated with the following formula (see Equation (1.4)): 
 eedd WKWKWACC     (1.4) 
Where: 
:dK Cost of the company’s debt after taxes. 
:dW Liability ratio the company has. 
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:eK Cost of the company’s own resources. 
:eW Equity ratio the company has. 
The calculation for each of the previous factors is explained below: 
Cost of debt ( dK ) 
The cost of debt is the cost that the creditors receive for lending money to the company. 
The debt interest are tax deductible, therefore, the cost of debt must be reduced with the 
tax savings generated by financial expenses. The formula to calculate the cost of debt is 
(see Equation (1.5)): 
 )( T1iKd   (1.5) 
Where T is the tax rate. 
To calculate the interest rate it can be used the next formula (see Equation (1.6)): 
 DRPRi f   (1.6) 
Where: 
fR : Represents the risk-free rate, considered as the rate produced by the least risky 
investment an investor could do. Is common knowledge that the more safe investments in 
the world are the T-bonds or Treasury notes of the United States economy. 
DRP: Represents the credit risk premium the company has according to the interest 
coverage ratio and the credit rating granted. This indicator represents the risk the 
creditors take for lending money to the company in the event of failure to meet payments. 
Cost of equity ( eK ) 
The cost of equity is the opportunity cost that shareholders are enduring by the decision 
of investing in the company. One way to calculate this value is using the Capital Asset 
Pricing Model, in which the cost of capital will be adjusted by a volatility coefficient that 
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corrects its deviations from normal behavior. The cost of equity can be calculated with the 
formula (see Equation (1.7)): 
 CRPSPMRPRK efe    (1.7) 
Where: 
Beta (β) represents the risk level of a particular stock and measures the sensitivity of 
stock returns to variation in market returns. This Beta measures 3 types of risks: 
business, operational and financial risks. Every industrial sector has its own different 
Beta, supposing that companies from the same sector have a similar business and 
operational risk, is possible to calculate the levered Beta ( e ) for unlisted companies 
from the unlevered Beta ( u ) of the belonging sector using the next formula (see 
Equation (1.8)): 
 


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
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e
d
ue   (1.8) 
 
Market Risk Premium (MRP) is the additional profitability obtained by the shareholders 
in the stock market and not in the free-risk notes and bonds. MRP can be expressed as 
(see Equation (1.9)): 
 fm RRE )(  (1.9) 
Where: 
Rm: Expected market profitability. 
Rf: Risk-free rate. 
Size Premium (SP) is introduced into the model with the objective of adjusting the cost of 
the equity due to the risk of the company’s size. It is well known that little companies are 
riskier than big companies. Therefore, an investor will demand more profitability from an 
investment in a little company. 
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Country Risk Premium (CRP) is introduced into the model to calculate the cost of the 
equity since the data used are from United States, therefore, it must be added the 
premium that an investor would demand for investing in a different country that United 
States. 
To calculate the WACC is also necessary to convert the WACC from US dollars (US$) 
into Colombian Pesos ($), the formula for such conversion is (see Equation (1.10)): 
 )nDevaluatio1)(1()1( $$  USWACCWACC  (1.10) 
Where Devaluation can be calculated as (see Equation (1.11)): 
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1.5.2 Internal Rate of Return (IRR) 
The Internal Rate of Return is the rate that makes equal the Present Value of Incomes 
and the Present Value of Expenses, that is, the rate that makes the NPV equal to zero. 
The decision for the acceptance of a project will be the comparison between the IRR and 
the discount rate used in the calculation of the NPV. A project should be selected if the 
IRR is greater than the discount rate (Miranda, 1999). 
1.5.3 Benefit/Cost ratio 
Evaluation technique used to assess the convenience and opportunity of a project 
comparing the updated value of benefits and the updated value of costs (Miranda, 1999). 
The formula is (see Equation (1.12)): 
 
Costs of 
Benefits of 
Ratiost Benefit/Co
NPV
NPV
  (1.12) 
 
 
 2. State of the art 
In this chapter will be reviewed the state of the art of the main concepts addressed in this 
paper. 
2.1 Business process management, information 
technology and knowledge management 
Business process management has been linked to information technology since an early 
date. The relation between them has appeared as something obvious and natural to some 
authors. Information technologies are bound to business process management with the 
objective to facilitate the process, to make the design and control more manageable and 
the performance of the companies more visible. 
Yet, business process management and knowledge management were not usually 
paired. Just recently authors have been exploring the relationship between them and 
proposing new ways to integrate both for better company performance. 
Davenport and Short in their article The New Industrial Engineering: Information 
Technology and Business Process Redesign (1990) claimed that “business process 
design and information technology are natural partners, yet industrial engineers have 
never fully exploited their relationship”. Today are all kinds of software applications to aid 
with business process management that could be the evidence that what Davenport and 
Short stated back in 1990 was all true. But the business process management not only 
has received aid from IT, also, the concept has evolved to include the new scenarios that 
are presented these days with the mass adoption of Internet and web applications. This 
new concept known as E-process Management was first stated by Keen and McDonald 
(2000). In the article Best practices in e-business process management: Extending a re-
engineering framework by Kim and Ramkaran (2004) compare the traditional business 
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process reengineering to the more modern concept of e-process management. The 
comparison is shown in Figure 2-1. 
Figure 2-1: E-process management vs. Business process reengineering 
 
Source: (Kim & Ramkaran, 2004) 
Even a more modern approach is the suggested by Kwan and Balasubramanian (2003). 
They implemented a knowledge management strategy called process-oriented knowledge 
management in a real-life global company. The modern approach lies in the 
implementation of a knowledge management system as a complement of the business 
processes, since “each knowledge management project is developed around an 
organizational process, and the mission, rationale and objectives of the process define 
the scope of the project” (Kwan & Balasubramanian, 2003). The knowledge management 
system implemented by Kwan and Balasubramanian organizes process knowledge into 
three types (Table 2-1). 
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Table 2-1. Types of process knowledge in the KMS model of Kwan and 
Balasubramanian 
Process templates Describe standard operating 
procedures 
Process instances Describe the histories of 
specific cases. 
Knowledge resources Documents, discussions 
and other artifacts created 
and used in the process. 
Source: Compiled by the author from (Kwan & Balasubramanian, 2003) 
Figure 2-2 shows how the knowledge management system is a complement of the 
business process management. With this model a series of connections are made to 
bring and take knowledge to the process life cycle making it a more robust approach than 
just the business process management. 
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Figure 2-2: Knowledge management system supporting business process 
management 
 
Source: (Kwan & Balasubramanian, 2003) 
Also, Molina (2009) in her thesis established a link between the knowledge valuation 
model KVA and the business process improvement. In this approach, Molina states that 
the KVA methodology can be compared to business process improvement and also could 
be a complement of the latter. The contributions of the KVA methodology to business 
process improvement are: 
 KVA provides a medium to make better decisions about the more appropriate way 
of deploy, redistribute or eliminate knowledge. 
 KVA methodology proves the contribution of knowledge to value creation. 
 A KVA analysis allows quantifying the amount of knowledge embedded in their 
activities, which leads to a better knowledge management (Molina, 2009). 
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Tanriverdi (2005) goes a little further, integrating information technology and knowledge 
management and correlating both to identify the effect they have on business 
performance. This study tried to resolve the next questions: 
 How should IT resources of the firm be organized and managed to enhance th 
knowledge management capability of the firm? 
 How does knowledge management capability improve financial firm performance? 
(Tanriverdi, 2005) 
The findings on this study were that IT resources has a significant effect on knowledge 
management capability, in turn, knowledge management has a significant effect on 
market-based and accounting-based performance. These findings are proof that 
knowledge management is a critical mediator between IT resources and business 
performance. Also, the results indicate that IT resources and knowledge management 
capabilities when used as complements can generate sustainable competitive 
advantages (Tanriverdi, 2005). 
2.2 Knowledge management 
Since the introduction of the concept of knowledge management as a managerial strategy 
in the early 90’s, the concept and its application have evolved, and other related concepts 
have been added to the mix with the objective of improve companies’ performance. In this 
chapter are the recent research topics on this concept, as well as the future where the 
research is being directed. 
Knowledge management unlike several managerial strategies have not fainted or 
decreased in validity or academic interest. Since 1998 the amount of publications on the 
subject remain high, also, the subject led to the creation of specialized publications and 
conferences that are legitimate and active to this day. Knowledge management has 
indeed become a legitimate academic discipline, rooting itself and becoming 
institutionalized in the academic community. Nevertheless, the interest among global 
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consultancies and professional service firms has indeed declined. This behavior suggests 
that companies are changing the way of managing knowledge (Hislop, 2010). 
In fact, according to Scholl, König, Meyer and Heisig (2004), knowledge management has 
shifted from an IT-perspective to a behavioral science perspective. That is, companies are 
moving from IT knowledge-based solutions to research in the human behavior and the 
human learning process. 
That behavior may have been the motivation for Kebede (2010) to extend an invitation to 
the information science professionals to embrace, stablish and develop knowledge 
management. According to Kebede (2010), the lack of inffluence of information science 
professionals in kowledge management may be associated with the following reasons: 
 The notion that knowledge management is not a legitimate and distinctive field of 
specialization of information sciences. 
 Some professionals believe knowledge management doesn't have real 
significance for them. 
 Some professionals believe they need a new mindset, professional culture and 
skills in order to emphasize on knowledge management. 
 Some professionals lack the exposure and knowledge on the essence of 
knowledge management. 
 The lack of opportunity to participate in knowledge management initiatives. 
 The lack of usable techniques, frameworks and tools developed by information 
science (Kebede, 2010). 
The latter reason may not only be a complain of information science professionals, since 
for several authors knowledge management lacks of structure, usable frameworks and 
consensual concepts that allows an understanding among all interested (Sandhawalia & 
Dalcher, 2011; Scholl, König, Meyer, & Heisig, 2004; Wiig, 1999). In fact, Sandhawalia 
and Dalcher (2011) stated: “traditionally knowledge management can be viewed as one of 
the least scientific approaches with an absence of proper methodologies for assessment, 
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application or implementation. A knowledge management capability framework is 
therefore required to serve as an enabler for common understanding and provide a 
roadmap of how to implement a knowledge management initiative”. 
This lack of structure of knowledge management was the motivation for Sandhawalia and 
Dalcher (2011) to implement a knowledge sharing system in a globally distributed 
organization and develop a structured framework to implement such systems within 
organizations. The authors state that a framework is needed to become a common 
understanding of knowledge management initiatives and to provide a roadmap to 
implement knowledge management. Though, the implementation of knowledge 
management initiatives is not a continuos and smooth improvement process. The process 
is sometimes slower than expected and can require tunning according to the company's 
needs. However, the use of a framework with a clear structure set of stages in the 
implementation of the knowledge management initiative will improve the implementation 
process (Sandhawalia & Dalcher, 2011). 
Once implemented, the knowledge management system must be measured to assess the 
effect of such system in the organization. Holtshouse (2007), proposes five dimensions to 
measure improvement according to the case study of a large corporation and their 
experience with knowledge management: 
 Speed. The tasks after the implementation of the knowledge management system 
are performed quicker than before. 
 Quality. The work done has more quality as a result of knowledge management. 
 Innovation. The creation of new ideas or corporate value. 
 Elimination. Tasks are eliminated or reduced in complexity. 
 Collaboration. Voluntary contribution to a large effort. 
Knowledge management has also been linked to different disciplines to obtain better 
results in corporate performance. Specifically, knowledge management has been linked 
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recently to risk management in order to develop knowledge-based risk management 
models (Massingham, 2010; Alhawari, Karadsheh, Talet, & Mansour, 2012) and to 
production management models to obtain the benefits from knowledge transfer inside a 
production line (Muniz, Dias, & Loureiro, 2010). 
Also, knowledge management has been linked to the performance of IT projects, building 
from the reasoning that “whereas construction projects involve large quantities of physical 
materials, IT projects work with knowledge as their core input material” (Reich, Gemino, & 
Sauer, 2012). The study undertaken by Reich, Gemino and Sauer (2012), tried to 
determine the actions project managers should take to receive the expected benefits from 
IT projects. The results proved that “it is not good enough to have smart people on your 
project or the latest in technical support for distributed meetings. What is most important 
is to establish and maintain effective knowledge practices to develop alignment” (Reich, 
Gemino, & Sauer, 2012). 
As has been noted, knowledge management has many related aspects making it 
relatively diffused and scattered. However, the research on the subject is still active and 
hasn’t lost momentum, focusing primarily in the integration of knowledge management 
into daily business processes (Scholl, König, Meyer, & Heisig, 2004) and the application 
of knowledge management capabilities in the society and nations to initiate and 
accelerate growth of knowledge and economy (Wiig, 2007). Though the concept is still 
evolving, making that research trends are not fully defined since has not yet reached 
maturity (Lee & Chen, 2012). 
2.3 Investment in information technology projects 
Investment in Information and Communication Technologies has increased since less 
than 10% in the first years of 1980 to a value between 10% and 35% in year 2000  
(OECD, 2002). In 2010 the worlwide IT spending totalled US$ 3,4 trillion (Shukla, 2011) a 
situation considered to be effect of the pressure to innovate that is making organizations 
to turn to information technology (Reich, Gemino, & Sauer, 2012). 
According to the OECD (2002), the investment in physical capital expands and renews 
the capital stock and enables new technologies to enter into the productive process. The 
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investment in information technologies and communication had been the most dynamic 
components of such investments in recent years. 
But the higher investment in Information Technologies doesn’t always means higher 
revenues or benefits. For Maizlish and Handler (2005), Information Technologies can add 
value, produce growth and transform a business or can be a source of distracting noise, 
increasing costs just to maintain the status quo. In fact, since 2000 the IT-related 
productivity for the US corporate sector has been trending downward 
(PricewaterhouseCoopers, 2008). 
“Information Technologies is a critical juncture in the current business climate. The 
pressure of managing and optimizing IT investments across multiple business 
units/divisions in alignment with key business drivers and their associated risks, costs, 
value, performance in light of limited resources (people, funding, facilities, etc.) and a 
demanding legal and regulatory environment is a challenge for all companies”  (Maizlish & 
Handler, 2005). 
The increasing velocity of change and innovation demands a corresponding increase in 
the skill to adopt structure, discipline and rigor in delivering value and meeting customer’s 
needs (Maizlish & Handler, 2005). 
Today, IT investments are between 1.5% and 7% of corporations’ revenues (in some 
cases as high as 20%), this kind of investments require that the expectations are met or 
even exceeded (Maizlish & Handler, 2005). As shown in the Figure 2-3, the expenditure 
on IT has been growing exponentially since 1960. 
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Figure 2-3. Ratio of IT expenditure since 1960 
 
Source: (PricewaterhouseCoopers, 2008) 
2.4 Assessment and selection of IT investments through 
alternative methods 
The difficulty to assess IT investments and the lack of appropriate methods and 
techniques to aid in the selection of the better IT projects have been a research topic for 
many authors (e.g., Angelou & Economides, 2008; Joshi & Pant, 2008; Khallaf, 2012; 
Powell, 1992; Currie, 1989; Peppard, 2006). 
Based on the particularities of IT investments and with the objective of delivering the best 
value from such investments has been popularized the use of Real Options as an 
alternative to assess and select IT projects from a portfolio (e.g., Angelou & Economides, 
2008; Chen, Zhang, & Lai, 2009; Wu & Ong, 2008; Ziedonis, 2007). Nevertheless, the 
search for alternatives to IT investments valuation hasn’t stoped there. Other approaches 
involve the assessment of intangible benefits (e.g., Khallaf, 2012; Pringle & VanOrden, 
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2009) and even approaches like mathematical models (Bojanc, Jerman-Blazic, & 
Tekavcic, 2012) or frameworks focusing in other characteristics of the IT projects 
analyzed (Joshi & Pant, 2008). 
What is clear from this topic is that traditional methods haven’t proved to be useful in 
evaluating and selecting IT projects, what has lead and continues leading the search for 
alternative methods for getting the best value for such projects. 
 
 
 
 3. Methodology 
In this chapter will be explained the use of a knowledge valuation method to value IT 
projects in order to select them among a portfolio. 
The first step to value IT projects through a knowledge valuation method is to select the 
appropriate method. 
3.1 Selection of the knowledge valuation model 
In order to value IT projects using a knowledge valuation model, a selection of the 
appropriate model must be done. Based on the models analyzed in section Intellectual 
capital valuation (see page 10), it was selected one of them that allowed, in the simplest 
manner, to be used as a tool to value IT projects. The selection of the appropriate 
technique was made following these steps: 
 Definition of the criteria the knowledge valuation models should met to be used to 
value IT projects. 
 Verification for each model to fulfill the criteria defined in the previous step. The 
models that don’t meet all the criteria defined were discarded to be used in this 
paper. 
 Selection between the remaining models of one model that having met all the 
criteria defined is the simplest to implement in a company. 
To develop a usable, simple and manageable methodology for IT project selection and 
prioritization is mandatory to define the Knowledge Valuation Model that better satisfy the 
needs of this methodology. In the Table 3-1 are defined the requirements that should be 
fulfilled by the valuation technique to be used for the proposed methodology. These 
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requirements have been set by the author in order to develop a methodology that is both 
applicable in real situations and of simple implementation in corporate usage. 
Table 3-1. Requirements for valuation knowledge valuation technique selection 
Requirement Reason 
Quantifiable The selected tool must be quantifiable in order to allow the 
prioritization of the IT projects. It should be clear to the analyst 
the amount of knowledge is preserved or how much the 
valuation of a process varies in order to make the better 
decisions regarding the selection for implementing the better IT 
projects. 
Simple application The selected tool must be of simple implementation. A simple 
implementation will ensure the decision process of the IT 
projects could be done quickly and reliable. 
Consistent This requirement refers to the ability of the selected valuation 
tool to obtain the same results given the same inputs. 
Ease of updating Since the valuation of the IT projects will be a periodic activity is 
imperative that the valuation of the company’s intellectual 
capital is up to date so the results obtained from the IT projects 
valuation are also updated. 
Source: Compiled by author 
Given the requirements that the knowledge valuation technique must fulfill, each known 
valuation technique is tested to verify if could be promoted as a candidate to be used for 
the proposed IT projects portfolio selection methodology. In the Table 3-2 is the 
explanation for the fulfillment of each requirement for each technique. 
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Table 3-2. Requirements validation for each known knowledge valuation technique 
Valuation Model Quantifiable 
Simple 
application 
Consistent 
Ease of 
updating 
Tjänesteförbundet Since this 
model is not 
fully developed 
(Nevado & 
López, 2002) is 
unknown to be 
quantifiable. 
Since this 
model is not 
fully 
developed 
(Nevado & 
López, 2002) 
is not yet 
applicable. 
Since this 
model is not 
fully developed 
(Nevado & 
López, 2002) it 
can’t be 
considered 
consistent. 
Since this 
model is not 
fully 
developed 
(Nevado & 
López, 2002) 
is not yet 
applicable. 
Invisible balance It is not a model 
for quantifying 
knowledge as 
is, is a model 
for represent 
knowledge 
based 
resources 
(Nevado & 
López, 2002). 
N/A N/A N/A 
Resource matrix This model 
allows 
quantifying 
knowledge 
including the 
effect of IT 
tools on the 
company’s 
value. 
Its application 
is simple. 
The results are 
consistent. 
The process of 
updating the 
records is 
simple. 
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Valuation Model Quantifiable 
Simple 
application 
Consistent 
Ease of 
updating 
Ratio between 
market value and 
books value 
This model is 
quantifiable, yet 
doesn’t include 
the effect of IT 
tools on the 
company 
specifically. 
Its application 
is simple. 
It’s not 
consistent 
since the 
market value 
can change 
constantly 
regardless of 
the knowledge 
or intangible 
assets the 
company has. 
For keeping 
this records 
up-to-date it 
would be 
required a 
constant 
market value 
monitor. 
Tobin’s q ratio This model is 
quantifiable, yet 
doesn’t include 
the effect of IT 
tools on the 
company 
specifically. 
Requires the 
monitoring for 
market value 
on assets 
which it may 
not be an easy 
task for IT 
assets. 
The model is 
highly 
influenced by 
exogenous 
variables and 
prone to 
miscalculations 
due to non-
reliable 
accounting 
records. 
For keeping 
this records 
up-to-date it 
would be 
required a 
constant 
market value 
monitor. 
Intangible value 
calculation 
This model is 
quantifiable, yet 
doesn’t include 
the effect of IT 
tools on the 
Its application 
is simple. 
Is subject to 
the data 
collected of the 
competitor’s 
performance 
For keeping 
this records up 
to date it 
would be 
required a 
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Valuation Model Quantifiable 
Simple 
application 
Consistent 
Ease of 
updating 
company 
specifically. 
that could be 
affected by 
those 
collecting the 
data. 
constant 
benchmarking 
monitor. 
Skandia 
Navigator 
This model is 
quantifiable and 
includes IT 
tools in its 
calculation. 
It can be an 
overwhelming 
task since 
requires the 
calculation of 
so many 
indicators. 
The results are 
consistent. 
It would be 
hard to keep 
the records up 
to date 
because the 
many factors 
affecting the 
outcome. 
Balance Score 
Card Model 
Not specifically 
designed to 
value intangible 
assets. 
Its application 
could be 
simple 
depending on 
the selected 
indicators. 
The results are 
consistent. 
The process of 
updating the 
records is 
simple. 
Celimi’s Company 
Model 
This model is 
not quantifiable 
because 
doesn’t include 
the financial 
perspective. 
Its application 
is simple. 
The results are 
consistent. 
The process of 
updating the 
records is 
simple. 
Intellect Model Lacks of 
quantitative 
Its application 
is simple. 
The results are 
consistent. 
The process of 
updating the 
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Valuation Model Quantifiable 
Simple 
application 
Consistent 
Ease of 
updating 
indicators. records is 
simple. 
Knowledge Value-
Added (KVA) 
This model 
allows 
quantifying 
knowledge 
including the 
effect of IT 
tools on the 
company’s 
value. 
Its application 
is simple. 
The results are 
consistent. 
The process of 
updating the 
records is 
simple. 
Source: Compiled by author 
From the previous analysis only two valuation models fulfill the defined criteria. These 
models must be analyzed in a more detailed manner to select the best knowledge 
valuation model to be used as a method for valuing IT projects. Below (Table 3-3) is the 
analysis for the convenience of the implementation for each model and the selected 
valuation model. 
Table 3-3. Analysis of preselected knowledge valuation models 
Valuation Model Analysis for implementation 
Resource Matrix This model despite fulfills all the criteria defined to 
select a valuation model lacks of another 
characteristic that is vital for the development of the 
expected methodology. This characteristic is the 
lack of a summarized result for the total knowledge 
embedded in the company. This characteristic is 
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Valuation Model Analysis for implementation 
necessary to detect the effect of the projects under 
evaluation on the company’s value. This model is 
not designed to define the value or the amount of 
knowledge inside a company but to make visible the 
intangible assets of the company so the value of the 
company is not only dictated by the financial 
records. 
Knowledge Value-Added (KVA) This model fulfills all the criteria defined for the 
model to be used in IT project valuation since 
quantifies the knowledge (quantifiable), includes the 
effect of Information Technologies in the company’s 
amount of knowledge, from the explanation of the 
model implementation can be deducted that its 
application is not complicated (simple application), 
the model employs always the same formulas to 
calculate the amount of knowledge (consistent) and 
the model according to the methodology explained 
in the literature review can be easily updated. 
Source: Made by author 
According to the previous analysis the Knowledge Value-Added (KVA) model is selected 
to be used in the IT project valuation. 
3.2 Knowledge Value-Added methodology 
The Knowledge Value Added Methodology was created by Thomas J. Housel and Valery 
Kanevsky (The International Engineering Consortium, n.d.) in order to measure the value 
of corporate knowledge assets. With this methodology can be detected the processes and 
subprocesses that have the most value in terms of knowledge, also, the most return on 
the knowledge embedded. 
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The steps to implement the methodology are described below (see Table 3-4): 
Table 3-4. Steps to implement KVA 
Steps Learning time Process description Binary query method 
1 Identify core process and its subprocesses 
2 Establish common units 
to measure learning time 
Describe the products in 
terms of the instructions 
require to reproduce 
them and select unit of 
process description 
Create a set of binary 
yes/no questions such that 
all possible outputs are 
represented as a 
sequence of yes/no 
answers 
3 Calculate learning time 
to execute each 
subprocess 
Calculate number of 
process instructions 
pertaining to each 
subprocess 
Calculate length of 
sequence of yes/no 
answers for each 
subprocess. 
4 Designate sampling time period long enough to capture a representative sample 
of the core process’s final product/service output 
5 Multiply the learning time 
for each subprocess by 
the number of times the 
subprocess executes 
during sample period 
Multiply the number of 
process instructions 
used to describe each 
subprocess by the 
number of times the 
subprocess executes 
during sample period 
Multiply the length of the 
yes/no string for each 
subprocess by the number 
of times this subprocess 
executes during sample 
period 
6 Allocate revenue to subprocesses in proportion to the quantities generated by step 
5 and calculate costs for each subprocess. 
7 Calculate ROK, and interpret the results 
Source: (Housel & Bell, 2001) 
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Template to calculate learning time 
To estimate learning time and later be used to calculate the ROK indicator, the following template (Table 3-5) was used, 
provided by the Knowledge Value-Added Methodology: 
Table 3-5. Template to calculate Learning Time 
Process 
Number of 
Employees 
Rank 
Order of 
Difficulty 
Learning 
Time 
Relative 
Learning 
Time 
Actual 
Average 
Training 
Period 
Percentage 
Automation 
Times 
Performed 
in a Year 
Average Time 
to Complete 
         
         
Source: Adapted from (Housel & Bergin, n.d.) 
Below are the detailed instructions for the relevant columns: 
Table 3-6. Explanation of the template columns for calculate learning time in KVA methodology 
Number of Employees An estimate of the total number of employees working in each area. 
Rank Order of Difficulty 
In this column the subprocess must be ranked from 1 being the easiest to the maximum 
number of subprocesses analyzed. 
Learning Time Is the time it takes an average person to learn how to successfully learn all the tasks in a 
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process, including how to manually perform all the tasks that are currently automated. 
Relative Learning Time Is a percentage of the total learning time of all subprocesses. 
Actual Average Training Period Actual average training time for an average person for each subprocess. 
Percentage Automation Estimate of the automation percentage of the subprocess. 
Times Performed in a Year 
Is the number of times that each subprocess is performed by all employees working in the 
process area to generate the process output in a given year. 
Average Time to Complete The time it takes a person trained in that subprocess to complete it. 
Source: Compiled from (Housel & Bergin, n.d.) 
Template and instructions to calculate ROK 
The ROK calculation is made using the following template provided by the KVA methodology: 
Table 3-7. Template for ROK calculation 
Process/Subprocess TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
         
         
Source: (Housel & Bergin, n.d.) 
Below are the formulas used for each column: 
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Table 3-8. Formulas to calculate ROK 
Total Learning Time (TLT)  
Automation Percentage1
Period Training Average Actual
  
(3.1) 
 
Total Knowledge 
Year ain  Performed Times  Time Learning Total   (3.2)  
Expenses 
eHourly Wag Average  Complete  toTime Average Year  ain  Performed Times   (3.3)  
Revenues Revenues obtained (can be calculated as a ratio of the expenses) 
Denominator Expenses 
Numerator 
 UnitKnowledgeper  Revenue  Knowledge Total   (3.4)  
Return on Knowledge (ROK) 
rDenominato
Numerator
 
(3.5) 
 
Return on Investment (ROI)  
rDenominato
rDenominatoNumerator 
 
(3.6) 
 
*Revenue per Knowledge Unit 
Knowledge Total
Revenue Total
 (3.7) 
 
Source: Compiled by the author from (Housel & Bergin, n.d.) 
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3.3 Valuation of IT projects using Knowledge Value-
Added 
3.3.1 Fundamental assumptions of the methodology 
The KVA methodology assumes that the value added to inputs in core processes are 
explained with the knowledge used to transform the input in a more valuable output. KVA 
also considers automation as a factor that adds value to a process, therefore, increasing 
the Intellectual Capital Value of the company. For KVA, the amount of knowledge in each 
process is equal to the relative learning time multiplied by the number of employees plus 
automation. In the proposed methodology it’s assumed that the Information Technology 
Projects will help in automate the core processes, thus, increasing the automation ratio 
and at the same time increasing the value of the amount of knowledge in each process. 
Also the following is assumed: 
 The company’s processes must be valued with the KVA methodology. 
 The valuation of the company’s processes must be up to date. 
 The implementation of IT projects affects the level of automation of one process, 
several processes or a part of a process. 
The valuation of each core process must be calculated in order to calculate the 
improvement in automation that each IT project would represent for the automation ratio 
already calculated. 
Below are the steps that will lead to select and prioritize IT projects. 
3.3.2 Calculation of the automation improvement in each process 
For each IT project contained in the portfolio it must be calculated the improvement in 
automation that would suffer each core process if the project is implemented. To perform 
this calculation the following information is required: 
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Identification of the core processes affected by the implementation of each IT 
project. 
The first activity that must be conducted is the identification of the core processes of the 
company that will be affected with the implementation of the IT projects analyzed. The 
identification of the processes affected will require of the providers help in order to 
understand clearly what the IT project will change, how the IT project operates and how 
the company will be affected in terms of operation with the implementation of the IT 
project under analysis. The main assumption in this methodology is that IT projects are 
implemented to improve the level of automation of the company´s processes, thus, 
improving efficiency and reliability. 
The identification of the core processes affected by an IT project will be conducted 
establishing which tasks and subprocesses will be affected by the implementation of that 
IT project. A multidisciplinary group should be organized, integrated by people familiarized 
with the operation and performance of the IT projects analyzed and people familiarized 
with the company’s processes and the subprocesses and activities contained in these 
processes. This group will create an inventory of the activities and subprocesses affected 
with the implementation of each IT project in the portfolio, grouping the activities and 
subprocesses in their respective processes. This inventory would be the principal input for 
the next step: Calculate the new automation ratio of each process affected. 
In the Figure 3-1 the arrows represent which processes are affected by the 
implementation of each IT project. IT project 1 will affect the automation ratio of Process 
1, 2 and 4; the IT project 2 will affect the automation ratio of Process 2 and 3; and the IT 
project 3 will affect the process 4. 
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Figure 3-1: Identification of the core processes affected by IT projects 
 
Source: Made by author 
Calculate the new automation ratio of each process affected 
The inventory of activities and subprocesses affected with the implementation of the IT 
project will then be analyzed to calculate the ratio of automation that each activity or 
subprocess could have if the IT project would be implemented. This task will also be 
conducted by the multidisciplinary group mentioned in the before step. The group will 
analyze the change in the ratio of automation for each activity and subprocess to later 
obtain the new ratio of automation of each affected process. The calculation can be 
exemplified in the next table (Table 3-9). 
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Table 3-9. Calculation example of an IT project contribution to a process's 
automation ratio 
CONTRIBUTION OF IT PROJECT 1 TO AUTOMATION RATIO OF PROCESS 1 
Activity/Subp
rocess 
Current 
ratio of 
automation 
Estimated 
ratio of 
automation 
after IT 
project 
Contribution 
to the 
activity/Sub
process 
automation 
Weighing 
of 
activity/Su
bprocess 
within the 
process 
Contribution 
to the 
process 
automation 
Activity 1 50% 60% 10% 15% 1.5% 
Activity 2 30% 70% 40% 10% 4% 
Activity 3 80% 85% 5% 5% 0.25% 
Subprocess 1 45% 50% 5% 20% 1% 
Subprocess 2 70% 80% 10% 5% 0.5% 
Total contribution to the process automation 7.25% 
Source: Made by author 
In the Table 3-9 all the affected activities and subprocesses are listed with their current 
ratio of automation. Based on the information of the operation of the IT project analyzed it 
is estimated the ratio of automation that could be achieved after the implementation of the 
project. The difference between the current ratio of automation and the estimated ratio of 
automation will be the contribution of the IT project to the automation ratio of that activity 
or subprocess. When the contribution of automation has been calculated for each activity 
and subprocess affected it must be weighed into the process. The weight of each activity 
into the process is set by the people expert in the process. This value is a measure of 
importance of the activities and subprocesses regarding the normal operation and 
performance of the process, nevertheless, this won’t be necessary if the learning time of 
all the activities or subprocesses of the process are defined. Finally, the contribution of 
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the IT project to automation is multiplied by the weight of the activity on the process to get 
the contribution of the IT project to the process for each activity. The overall contribution 
of automation of the IT project under evaluation is the sum of all the contributions of all 
the process activities and subprocesses. Therefore, in the example of Table 3-9 the 
contribution to automation of process 1 given by IT project 1 is 7.25% additional to the 
automation ratio of that process. Assuming an automation ratio of 55% of process 1, the 
new automation ratio for that process would be 62,25%. 
3.3.3 Calculation of the amount of knowledge added for each IT project 
The next step to develop a measure that allows comparing IT projects will be the 
calculation of the amount of value added to the company in the event of implementing 
each IT project. Even though the ratio of automation is already a measure which could be 
used to compare IT projects, it is not a measure that allows selecting the projects with 
most impact to the company since the automation ratio contribution may be higher for 
some IT project but it also may be for a process that is not as important as another and 
doesn’t holds as much intellectual capital as others. Therefore, it’s necessary to find the 
value added for each IT project under evaluation to the company, so later those projects 
could be compared. 
In this step the Knowledge Value-Added methodology will be used to calculate the value 
added for an IT project in the event of its implementation, this scenario will be a simulation 
of an event (the implementation of the IT project) to make decisions out of its results. 
As stated in the assumptions, a company must have the valuation of the processes using 
the KVA methodology in order to use KVA to select and prioritize IT projects with the 
proposed methodology. In the next table is an example of the data a company could have 
on the KVA valuation and it will be used to exemplify the process of the calculation of 
knowledge added for an IT project. 
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Table 3-10. Example of a KVA analysis in a fictional company 
Core 
process 
Relative 
learning 
time 
Number of 
employees 
Percentage 
of 
automation 
Amount of 
knowledge 
embedded 
in 
automation 
Total 
amount of 
knowledge 
Percentage 
of 
knowledge 
allocation 
Annual 
revenue 
allocation 
Annual 
expense 
ROK 
Process 
1 
20 400 55% 4,400 12,400 24,54% 250 245 102 % 
Process 
2 
50 350 45% 7,875 25,375 50,22% 320 325 98% 
Process 
3 
30 250 70% 5,250 12,750 25,24% 185 150 123% 
Total     50,525 100% 755 720  
Source: Made by author 
In the next table (Table 3-11) is exemplified the process of calculation of the Return on Knowledge (ROK) for a specific 
process in which the simulation for the implementation of an IT project is being made. 
Table 3-11. Simulation of KVA analysis in the scenario of IT project 1 implementation 
Core 
process 
Relative 
learning 
time 
Number of 
employees 
Percentage 
of 
automation 
Amount of 
knowledge 
embedded 
in 
automation 
Total 
amount of 
knowledge 
Percentage 
of 
knowledge 
allocation 
Annual 
revenue 
allocation 
Annual 
expense 
ROK 
Process 1 20 400 62.25% 4,980 12,980 25.40% 250 245 102 % 
Process 2 50 350 45% 7,875 25,375 49,65% 320 325 98% 
Process 3 30 250 70% 5,250 12,750 24.95% 185 150 123% 
Total     51,105 100% 755 720  
Source: Made by author 
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In the Table 3-11 the highlighted data is the result of simulating the scenario of the 
implementation of the IT project 1 being all the other variables of Table 3-10 unchanged. 
The result can be interpreted as that for an increase of 7.25% in automation ratio for 
process 1, there is an increase of 580 units of knowledge, in other words, the knowledge 
added by IT project 1 is 4.68% more than the current knowledge. 
3.3.4 Comparison of the IT projects analyzed and making decisions 
The comparison of two or more IT projects fighting for funding in a portfolio is then made 
based on the total amount of knowledge added by the implementation of such projects. 
The IT project that most knowledge adds will be the first project to be implemented 
because it will increase the value of the company more than the other projects in the 
portfolio. 
 4. KVA methodology to select IT projects: 
Case study 
In order to test the methodology for its capacity to rank IT projects, a knowledge valuation 
was conducted according to the KVA methodology. The KVA methodology establishes 
three approaches to value knowledge in a company (see Knowledge Value-Added 
methodology, page 55): learning time, process description and binary query method. 
Learning time was selected as the approach to value knowledge since the learning time 
was easier to calculate from the subprocesses of the company selected. 
The valuation process was conducted in a medium home building company (less than 
200 employees) and only in the processes affected by the IT projects analyzed. 
In this example, three IT projects will be ranked according to the amount of knowledge 
added to the company. The IT projects to rank are: 
1. Personnel Management software 
This project’s objective is to implement a software application aimed to manage 
personnel. The main functionalities of such software will be: 
 Resume’s database of all company’s employees, candidates and contractors. 
 Work reports, performance evaluation, merits and acknowledgements received, 
reprimands, recommendations and general information on employees and 
contractors. 
 Education levels, training programs, proficiency levels on specific areas, courses 
and other types of education of employees and contractors. 
68 Selection of IT Projects through Knowledge Valuation Method 
 
 
Estimated cost: $150.000.000 
2. Documentation management software 
The objective of this project is to implement a documents’ management software. Such 
software will automate the flow of documents in the company so it won’t be necessary to 
deliver documents in physical form, instead, the documents will travel to the people who 
requires them in a virtual form, that is, in digital format. The main functionalities of the 
documents’ management software are: 
 Digitalization of documents. 
 Storage of digitalized documents. 
 Workflow of documents based on rules and software parameterization. 
 Search by keywords and other search criteria to find documents. 
 Access lists and user profiles for manage access to digitalized documents. 
 Digital signature on digital documents. 
Estimated cost: $100.000.000 
3. ERP Financial and management software 
This IT project’s objective is to implement an ERP software mainly for financial and 
management processes in order to have more control on those areas’ information and to 
make decisions based in accurate and updated information. The main functionalities of 
this ERP software are: 
 Accounting records database in real time and linked to the company’s flow of 
information. 
 Automated processes triggered by financial events. 
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 Payroll database with contract management. 
 Work certificates generated by the requester employee without payroll personnel 
assistance. 
 Bank accounts management and control. 
Estimated cost: $250.000.000 
4.1 Company knowledge valuation 
As described in the section Knowledge Value-Added methodology (page 55), in the 
following subchapters will be carried out the mentioned steps to obtain the value of a 
company in terms of knowledge. This valuation is the first step towards the valuation of IT 
projects since is necessary to calculate and identify the effect of IT projects on the general 
value of the company. 
The company selected to apply the KVA methodology is a company from the home 
building sector though the processes related to the building process won’t be analyzed, 
instead, the processes that will be considered for the knowledge valuation will be the 
processes commonly found in any company, that is, the processes of the administrative 
areas. This selection will allow an easy understanding of the methodology applied and will 
avoid the detailed explanation of building processes, not familiar to any company. 
4.1.1 Identification of core processes and subprocesses 
The first step in the KVA methodology is to identify the processes and subprocesses of 
the company. Since the IT projects analyzed do not affect all company’s processes, only 
the administrative processes were identified and described. 
The following characteristics were described for every process identified: 
 Providers: The providers of a process are the people, processes, institutions or 
others entering information, raw material, and in general, any input necessary for 
the process to generate an output. 
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 Costumers: The costumers of a process are the people, processes, institutions or 
others that receive the output of the process. 
 Inputs: All information, raw material, documents or other that enters to the process 
to generate an output. 
 Outputs: The final result of the process transformation. 
 Subprocesses: Activities and tasks made inside the process to produce the 
process’ outputs. 
These processes are defined in the next tables. 
Table 4-1. Process Collect Debts 
COLLECT DEBTS 
Providers  Sales 
 Costumers 
 Financial institutions 
Costumers  Accounting 
 Sales 
 Costumers 
Inputs  Deposit receipts 
Outputs  Updated information 
Subprocesses  Collect money 
 Generate income receipt 
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 Update information system 
Source: Compiled by author 
Table 4-2. Process Payroll 
PAYROLL 
Providers  Entrance control software 
 Local managers 
 Social security system entities 
Costumers  Employees 
 Accounting 
 Treasury 
 Banks 
 Social system 
Inputs  Payroll updates 
 Recruitment 
 Downsizing 
 Payroll deductions 
Outputs  Payroll receipts 
 Social system report 
 Payroll certificates 
72 Selection of IT Projects through Knowledge Valuation Method 
 
 
PAYROLL 
Subprocesses  Update work and payroll information in payroll 
software 
 Calculate the payroll and social security system 
 Elaborate work contracts 
 Elaborate labor settlements 
 Elaborate work certificates 
Source: Compiled by author 
Table 4-3. Process Manage Human Resources 
MANAGE HUMAN RESOURCES 
Providers  Formation centers 
Costumers  Employees 
Inputs  Resumes 
 Employees request 
 Psychometric tests 
 Performance tests 
Outputs  Staff recruitment 
 More qualified staff 
 More motivated staff 
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MANAGE HUMAN RESOURCES 
Subprocesses  Schedule staff induction 
 Manage new staff selection process 
 Conduct psychometric tests 
 Conduct performance tests 
 Manage personal and professional improvement 
programs 
Source: Compiled by author 
Table 4-4. Manage Documentation 
MANAGE DOCUMENTATION 
Providers  Costumers 
 Providers 
 Financial entities 
 Official entities 
 All areas in the company 
Costumers  All areas in the company 
Inputs  Documents 
Outputs  Documents filed, sorted and stored in a logical 
manner for ease of reference. 
Subprocesses  Organize and store documents 
74 Selection of IT Projects through Knowledge Valuation Method 
 
 
 Deliver the information to the area that requires it 
Source: Compiled by author 
Table 4-5. Process Make Payments 
MAKE PAYMENTS 
Providers  All areas in the company 
 Banks and trusts 
Costumers  All areas in the company 
 Providers 
 Banks and trusts 
 Costumers 
Inputs  Invoices 
 Payment requests 
Outputs  All areas in the company 
 Providers 
 Banks and trusts 
 Costumers 
Subprocesses  Make payments according to payment requests 
and invoices 
 Manage bank accounts 
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 Update payment information in information system 
(software) 
Source: Compiled by author 
Table 4-6. Process Manage Expense Budget 
MANAGE EXPENSE BUDGET 
Providers  All areas in the company 
Costumers  All areas in the company 
Inputs  Expense budget of each area in the company 
 Monthly information on expenditure incurred 
Outputs  Budget execution 
Subprocesses  Consolidate the expense budget of each area for 
approval by the board 
 Generate a monthly report on budget execution 
Source: Compiled by author 
4.1.2 Establish common units to measure learning time 
KVA methodology states that it must be defined a common definition of learning time for 
all processes under review with the purpose of establishing a common unit of learning 
time that can be applied to estimating the learning times for all processes (The 
International Engineering Consortium, n.d.). 
Given the activities in the subprocesses are short to medium duration; the appropriate unit 
to measure learning time is the hour. Then, the learning time will be expressed in hours, 
so will be the Average Time to Complete and the Average Training Period. 
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4.1.3 Calculation of learning time 
In this step it must be calculated the amount of time it takes for a person to learn to 
produce the output of each subprocess. To be able to measure knowledge embedded in 
the subprocesses (given the selected approach), learning time must be estimated. 
The learning time of this case study was calculated by the expert judgment of the author 
due to the expertise acquired in his work. 
The estimation of learning time was done as follow: 
1. All the subprocesses identified were ranked, being the lowest number (1) assigned 
to the easiest subprocess to learn, consequently, the highest number (20) was 
assigned to the subprocess hardest to learn to do. In the next table is shown the 
ranking for all subprocesses. 
Table 4-7. Ranking of subprocesses 
Process 
Rank 
Order of 
Difficulty 
Collect Debts 
 
Collect money 6 
Generate income receipt 7 
Update information system 13 
Payroll 
 
Update work and payroll information in payroll 
software 
19 
Calculate the payroll and social security system 20 
Elaborate work contracts 10 
Elaborate labor settlements 17 
Elaborate work certificates 2 
Manage Human Resources 
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Process 
Rank 
Order of 
Difficulty 
Schedule staff induction 1 
Manage new staff selection process 9 
Conduct psychometric tests 5 
Conduct performance tests 15 
Manage personal and professional improvement 
programs 
8 
Manage Documentation 
 
Organize and store documents 16 
Deliver the information to the area that requires it 4 
Make Payments 
 
Make payments according to payment requests and 
invoices 
11 
Manage bank accounts 18 
Update payment information in information system 
(software) 
12 
Manage Expense Budget 
 
Consolidate the expense budget of each area for 
approval by the board 
3 
Generate a monthly report on budget execution 14 
Source: Made by author 
2. The real learning time estimation for each subprocess is made based on 
experience from the author. Also, the average training period is established from 
experience, as well as the times for each subprocess performed in a year and the 
average time to complete. The ranking of the subprocesses is then revised and 
the estimations and ranking are corrected to reflect the closest estimation for each 
subprocess. In the Table 4-9 are the results for the estimation process. 
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4.1.4 Designation of sampling time period 
According to steps in the KVA methodology, the sampling time period must be long 
enough to capture a representative sample of the core process’ final product/service 
output. With that prerogative the sampling time period is set as one year, since in that 
frame of time all subprocesses are done at least one time. 
 
4.1.5 Calculation of total knowledge embedded in each subprocess 
To calculate the knowledge embedded in the analyzed subprocesses, the learning time 
for each subprocess must be multiplied by the number of times the subprocess executes 
in 1 year (1 year was the sampling time period selected). In the Table 4-10 are the results 
of this calculation. 
4.1.6 Calculation of costs and revenues for each subprocess 
The costs assigned to each subprocess had been calculated based on the average hourly 
rate of the personnel that works in the core process that contains it. In the Table 4-8 are 
the hourly rates used in the calculations: 
Table 4-8. Average Hourly Rate for Company's Personnel 
Area of the Company Average Hourly Rate 
Treasury $ 9,500 
Human Resources $ 12.300 
Documentation $ 6.200 
Financial Management $ 36.000 
Source: Compiled by author 
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The revenues had been calculated under the assumption of 20% profit as the general 
margin for this company. The calculations’ results are shown in the Table 4-10. 
4.1.7 Calculation of ROK and ROI 
Finally, the Return on Knowledge (ROK) is calculated to measure how much profit is 
knowledge generating within each subprocess. ROK values less than one means that the 
cost is greater than the returns generated by the executed knowledge, also leading to 
negative ROI values. In the Table 4-10 is the ROK calculated for each subprocess. 
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Table 4-9. Estimated data from subprocesses 
Process 
Number of 
Employees 
Rank 
Order of 
Difficulty 
Learning 
Time 
Relative 
Learning 
Time 
Actual 
Average 
Training 
Period 
Percentage 
Automation 
Times 
Performed 
in a Year 
Average 
Time to 
Complete 
Collect Debts 9 
 
49,5 7% 31 33% 750 3,5 
Collect money 3 6 4,5 0,6% 9 40% 250 1 
Generate income 
receipt 
3 7 9 1,2% 4 50% 250 0,5 
Update information 
system 
3 13 36 4,8% 18 10% 250 2 
Payroll 10 
 
333,5 44,3% 109 52% 184 61,5 
Update work and 
payroll information in 
payroll software 
2 19 90 12,0% 27 80% 27 18 
Calculate the payroll 
and social security 
system 
2 20 135 17,9% 36 60% 27 36 
Elaborate work 
contracts 
2 10 18 2,4% 18 0% 30 2 
Elaborate labor 
settlements 
2 17 90 12,0% 27 30% 40 5 
Elaborate work 
certificates 
2 2 0,5 0,1% 1 90% 60 0,5 
Manage Human 
Resources 
15 
 
98,5 13,1% 45 0,3 97 25 
Schedule staff 
induction 
3 1 0,5 0,1% 2 0% 30 1 
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Process 
Number of 
Employees 
Rank 
Order of 
Difficulty 
Learning 
Time 
Relative 
Learning 
Time 
Actual 
Average 
Training 
Period 
Percentage 
Automation 
Times 
Performed 
in a Year 
Average 
Time to 
Complete 
Manage new staff 
selection process 
3 9 27 3,6% 9 20% 30 10 
Conduct 
psychometric tests 
3 5 3 0,4% 2 0% 30 2 
Conduct performance 
tests 
3 15 50 6,6% 18 10% 1 10 
Manage personal and 
professional 
improvement 
programs 
3 8 18 2,4% 14 0% 6 2 
Manage 
Documentation 
4 
 
72 9,6% 31 0,6 6500 5 
Organize and store 
documents 
2 16 70 9,3% 27 10% 3000 3 
Deliver the 
information to the 
area that requires it 
2 4 2 0,3% 4 50% 3500 2 
Make Payments 9 
 
153 20,3% 62 1 260 27 
Make payments 
according to payment 
requests and invoices 
3 11 27 3,6% 14 70% 100 5 
Manage bank 
accounts 
3 18 90 12,0% 30 20% 60 15 
Update payment 
information in 
information system 
(software) 
3 12 36 4,8% 18 10% 100 7 
Manage Expense 
Budget 
4 
 
46 6,1% 22 0,5 14 23 
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Process 
Number of 
Employees 
Rank 
Order of 
Difficulty 
Learning 
Time 
Relative 
Learning 
Time 
Actual 
Average 
Training 
Period 
Percentage 
Automation 
Times 
Performed 
in a Year 
Average 
Time to 
Complete 
Consolidate the 
expense budget of 
each area for 
approval by the board 
2 3 1 0,1% 2 0% 2 18 
Generate a monthly 
report on budget 
execution 
2 14 45 6,0% 20 50% 12 5 
Source: Compiled by author 
Table 4-10. Calculated data - KVA Methodology 
 TLT Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
Collect Debts 43 10750 $ 8.312.500 $ 9.975.000 $ 8.312.500  $ 13.776.195 184% 84% 
Collect money 15 3750 $ 2.375.000 $ 2.850.000 $ 2.375.000 $ 4.805.650 202,3% 102% 
Generate income 
receipt 
8 2000 $ 1.187.500 $ 1.425.000 $ 1.187.500 $ 2.563.013 215,8% 116% 
Update information 
system 
20 5000 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 6.407.533 134,9% 35% 
Payroll 292 8758 $ 21.500.400 $ 25.800.480 $ 21.500.400 11223251 97,3% -2,7% 
Update work and 
payroll information 
in payroll software 
135 3645 $ 5.977.800 $ 7.173.360 $ 5.977.800 $ 4.671.091 78,1% -22% 
Calculate the 
payroll and social 
90 2430 $ 11.955.600 $ 14.346.720 $ 11.955.600 $ 3.114.061 26,1% -74% 
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 TLT Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
security system 
Elaborate work 
contracts 
18 540 $ 738.000 $ 885.600 $ 738.000 $ 692.014 93,8% -6% 
Elaborate labor 
settlements 
39 1543 $ 2.460.000 $ 2.952.000 $ 2.460.000 $ 1.977.182 80,4% -20% 
Elaborate work 
certificates 
10 600 $ 369.000 $ 442.800 $ 369.000 $ 768.904 208,4% 108% 
Manage Human 
Resources 
49 562 $ 5.067.600 $ 6.081.120 $ 5.067.600 $ 719.566 27,4% -72,7% 
Schedule staff 
induction 
2 60 $ 369.000 $ 442.800 $ 369.000 $ 76.890 20,8% -79% 
Manage new staff 
selection process 
11 338 $ 3.690.000 $ 4.428.000 $ 3.690.000 $ 432.508 11,7% -88% 
Conduct 
psychometric tests 
2 60 $ 738.000 $ 885.600 $ 738.000 $ 76.890 10,4% -90% 
Conduct 
performance tests 
20 20 $ 123.000 $ 147.600 $ 123.000 $ 25.630 20,8% -79% 
Manage personal 
and professional 
improvement 
programs 
14 84 $ 147.600 $ 177.120 $ 147.600 $ 107.647 72,9% -27% 
Manage 
Documentation 
38 118000 $ 99.200.000 $ 119.040.000 $ 99.200.000 $ 151.217.772 144,7% 44,7% 
Organize and store 
documents 
30 90000 $ 55.800.000 $ 66.960.000 $ 55.800.000 $ 115.335.589 206,7% 107% 
Deliver the 
information to the 
area that requires it 
8 28000 $ 43.400.000 $ 52.080.000 $ 43.400.000 $ 35.882.183 82,7% -17% 
Make Payments 104 8917 $ 19.950.000 $ 23.940.000 $ 19.950.000 $ 11.426.767 66,1% -33,9% 
Make payments 
according to 
47 4667 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 5.980.364 125,9% 26% 
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 TLT Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
payment requests 
and invoices 
Manage bank 
accounts 
38 2250 $ 8.550.000 $ 10.260.000 $ 8.550.000 $ 2.883.390 33,7% -66% 
Update payment 
information in 
information system 
(software) 
20 2000 $ 6.650.000 $ 7.980.000 $ 6.650.000 $ 2.563.013 38,5% -61% 
Manage Expense 
Budget 
42 484 $ 3.456.000 $ 4.147.200 $ 3.456.000 $ 620.249 14,44% -85,6% 
Consolidate the 
expense budget of 
each area for 
approval by the 
board 
2 4 $ 1.296.000 $ 1.555.200 $ 1.296.000 $ 5.126 0,40% -100% 
Generate a monthly 
report on budget 
execution 
40 480 $ 2.160.000 $ 2.592.000 $ 2.160.000 $ 615.123 28,48% -72% 
Totals 568 147.470 $ 157.486.500 $ 188.983.800 $ 157.486.500 $ 188.983.800 120% 20% 
Source: Compiled by author 
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4.1.8 Analysis of KVA Methodology Results 
The KVA methodology generated the next results: 
 Only the core processes Collect Debts and Manage Documentation have ROK 
values greater than one (184% and 145% respectively) and positive ROI values 
(84% and 45% respectively). These results are showing that only these two 
processes out of the six processes analyzed are generating profit on the executed 
knowledge. In other words, Collect Debts and Manage Documentation are the only 
two processes that are generating value to the company in terms of knowledge. 
The other processes are destroying value for the company and should be revised. 
Within these two value-adding processes we can see that all of the subprocesses 
contained are also adding value, being the most valuable: Generate Income 
Receipt and Organize and Store Documents. In the Figure 4-1 are plotted the 
results of ROK and ROI for processes. 
 The core process that has the least value is Manage Expense Budget (ROK of 
14% and ROI of -86%). This process generates very little return on the knowledge 
used, being the least profitable subprocess Consolidate the Expense Budget, with 
just 0,4% ROK result. This subprocess is generating practically no profit from the 
knowledge used and should be revised immediately. The most probable cause of 
the inefficiency of this subprocess may come from the fact that the hourly rate is 
the highest for all the subprocesses analyzed, meaning that high position 
employees are doing this subprocess which leads to inefficiency. In the Figure 4-1 
are plotted the results of ROK and ROI for processes. 
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Figure 4-1: ROK & ROI of analyzed company 
 
Source: Made by author 
 According with the results obtained it is reasonable to predict that IT projects with 
impact in the two more valuable processes will have the most value and perhaps 
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will be selected as the top projects. Since the proposed methodology to select IT 
projects from a portfolio it is based on the total knowledge added by the IT project, 
it pertinent to review the total amount of knowledge every process have. In the 
Figure 4-2 are plotted the results on amount of knowledge for every process 
analyzed. As can be seen from the figure, the process Manage Documentation 
(total knowledge of 118.000) is by far the process with most knowledge with 998% 
more knowledge than the second more valuable process, Collect Debts (total 
knowledge of 10.750). 
Figure 4-2: Total knowledge for each process analyzed 
 
Source: Made by author 
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 From the automation point of view, the processes with the most potential to be 
automatized are Manage Human Resources and Manage Expense Budget because 
these processes have the least percentage of automation (6% and 25% respectively). 
Figure 4-3: Percentage automation for process analyzed 
 
Source: Made by author 
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4.2 Application of the proposed methodology to value it 
projects 
To validate the KVA methodology for selecting projects from an IT portfolio, it will be 
applied the proposed methodology according to the chapter Knowledge Value-Added 
methodology (page 55) to three projects in the selected company. The three IT projects 
will be analyzed with the KVA methodology based in the automation improvement for each 
subprocess, calculating the resulting improvement in total knowledge for the processes 
analyzed and ranking the IT projects according with their capacity to generate knowledge. 
4.2.1 Valuation of Personnel Management Software project 
The first IT project to be analyzed it is a software application to manage human resources. 
In the Table 4-11 are the functionalities the application has and the implications in terms of 
improvement to the subprocesses affected. 
Table 4-11. Subprocesses affected by implementation of Personnel Management 
software 
Functionality Implication on subprocesses affected 
Resume’s database of all company’s 
employees, candidates and contractors 
This functionality will improve the 
subprocesses Manage new staff selection 
process and Schedule Staff Induction. With 
the resume’s database of all company’s 
candidates it would be simpler to find 
someone with the profile needed; also, it 
would be simpler to start the induction 
process to new employees. 
Work reports, performance evaluation, 
merits and acknowledgements received, 
reprimands, recommendations and 
This functionality will improve the 
subprocesses Conduct performance tests 
and Manage personal and professional 
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Functionality Implication on subprocesses affected 
general information on employees and 
contractors. 
improvement programs. With this 
functionality would be easier to conduct 
performance tests since the information 
required to analyze the work performance will 
be stored in the application. Additionally, this 
information would be of some help in order to 
propose to employees, courses or seminars 
of their interest. 
Education levels, training programs, 
proficiency levels on specific areas, 
courses and other types of education of 
employees and contractors. 
This functionality will improve the subprocess 
Manage personal and professional 
improvement programs. With this 
functionality would be easier to keep track of 
employee’s professional achievements. 
Source: Made by author 
Having identified the subprocesses affected, it should be calculated the improvement in 
automation that each subprocess will have after the implementation of the Human 
Resources Management software. In the Table 4-12 are the actual automation ratio for 
each subprocess affected and the estimated automation ratio that will have after the 
implementation of the IT project. 
Table 4-12. Estimation of automation percentage improvement on Human Resources 
Management project 
Subprocess affected Actual automation 
percentage 
Estimated automation 
percentage 
Schedule staff induction 0% 30% 
Manage new staff selection process 20% 40% 
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Subprocess affected Actual automation 
percentage 
Estimated automation 
percentage 
Conduct performance tests 10% 50% 
Manage personal and professional 
improvement programs 
0% 70% 
Source: Made by author 
The estimated automation percentage must be replaced in the table of KVA valuation to 
establish the knowledge added by the automation improvement. In the Table 4-13 are the 
results of the new automation percentage on the knowledge calculation. The changes 
generated by the estimated automation percentage are highlighted. 
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Table 4-13. Added knowledge by Human Resources Management project 
 
TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
Collect Debts 43 10.750 $ 8.312.500 $ 9.975.000 $ 8.312.500 $ 13.743.557 183,9% 83,9% 
Collect money 15 3.750 $ 2.375.000 $ 2.850.000 $ 2.375.000 $ 4.794.264 201,9% 101,9% 
Generate income 
receipt 
8 2.000 $ 1.187.500 $ 1.425.000 $ 1.187.500 $ 2.556.941 215,3% 115,3% 
Update information 
system 
20 5.000 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 6.392.352 134,6% 34,6% 
Payroll 292 8.758 $ 21.500.400 $ 25.800.480 $ 21.500.400 11196661 97,1% -2,9% 
Update work and 
payroll information 
in payroll software 
135 3.645 $ 5.977.800 $ 7.173.360 $ 5.977.800 $ 4.660.025 78,0% -22,0% 
Calculate the 
payroll and social 
security system 
90 2.430 $ 11.955.600 $ 14.346.720 $ 11.955.600 $ 3.106.683 26,0% -74,0% 
Elaborate work 
contracts 
18 540 $ 738.000 $ 885.600 $ 738.000 $ 690.374 93,5% -6,5% 
Elaborate labor 
settlements 
39 1.543 $ 2.460.000 $ 2.952.000 $ 2.460.000 $ 1.972.497 80,2% -19,8% 
Elaborate work 
certificates 
10 600 $ 369.000 $ 442.800 $ 369.000 $ 767.082 207,9% 107,9% 
Manage Human 
Resources 
103 912 $ 5.067.600 $ 6.081.120 $ 5.067.600 $ 1.165.600 67,1% -32,9% 
Schedule staff 
induction 
3 86 $ 369.000 $ 442.800 $ 369.000 $ 109.583 29,7% -70,3% 
Manage new staff 
selection process 
15 450 $ 3.690.000 $ 4.428.000 $ 3.690.000 $ 575.312 15,6% -84,4% 
Conduct 2 60 $ 738.000 $ 885.600 $ 738.000 $ 76.708 10,4% -89,6% 
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TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
psychometric tests 
Conduct 
performance tests 
36 36 $ 123.000 $ 147.600 $ 123.000 $ 46.025 37,4% -62,6% 
Manage personal 
and professional 
improvement 
programs 
47 280 $ 147.600 $ 177.120 $ 147.600 $ 357.972 242,5% 142,5% 
Manage 
Documentation 
38 118.000 $ 99.200.000 $ 119.040.000 $ 99.200.000 $ 150.859.508 144,3% 44,3% 
Organize and store 
documents 
30 90.000 $ 55.800.000 $ 66.960.000 $ 55.800.000 $ 115.062.337 206,2% 106,2% 
Deliver the 
information to the 
area that requires 
it 
8 28.000 $ 43.400.000 $ 52.080.000 $ 43.400.000 $ 35.797.171 82,5% -17,5% 
Make Payments 104 8.917 $ 19.950.000 $ 23.940.000 $ 19.950.000 $ 11.399.694 65,9% -34,1% 
Make payments 
according to 
payment requests 
and invoices 
47 4.667 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 5.966.195 125,6% 25,6% 
Manage bank 
accounts 
38 2.250 $ 8.550.000 $ 10.260.000 $ 8.550.000 $ 2.876.558 33,6% -66,4% 
Update payment 
information in 
information system 
(software) 
20 2.000 $ 6.650.000 $ 7.980.000 $ 6.650.000 $ 2.556.941 38,5% -61,5% 
Manage Expense 
Budget 
42 484 $ 3.456.000 $ 4.147.200 $ 3.456.000 $ 618.780 14,4% -85,6% 
Consolidate the 
expense budget of 
each area for 
approval by the 
2 4 $ 1.296.000 $ 1.555.200 $ 1.296.000 $ 5.114 0,4% -99,6% 
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TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
board 
Generate a 
monthly report on 
budget execution 
40 480 $ 2.160.000 $ 2.592.000 $ 2.160.000 $ 613.666 28,4% -71,6% 
Totals 621 147.820 $ 157.486.500 $ 188.983.800 $ 157.486.500 $ 188.983.800 120% 20% 
Source: Compiled by author 
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Results of the project valuation 
 The added knowledge to the subprocess Schedule Staff Induction was 26 units of 
knowledge, going from 60 units to 86 units of knowledge according to KVA 
methodology. This improvement represents 43,3% of knowledge added by this 
project. Also, the ROK of the subprocess went from 20,8% to 29,7% and the ROI 
went from -79,2% to -70,3%. 
 The added knowledge to the subprocess Manage New Staff Selection Process was 
112 units of knowledge, going from 338 units to 450 units of knowledge. This 
improvement represents 33,1% of knowledge added by this project. The ROK after 
the implementation of this project would be 15,6%, improving from the actual value 
of 11,7%, also, the ROI improves by going from -88,3% to -84,4%. 
 The subprocess Conduct Performance Tests displays an improvement on units of 
knowledge of 16, the subprocess has 20 units of knowledge and the estimation 
established a new value of 36 units of knowledge after the implementation of this 
project. The ROK for this subprocess went from 20,8% to 37,4% and the ROI went 
from -79.2% to -62,6%. 
 The subprocess Manage Personal and Professional Improvement Programs, went 
from 84 units of knowledge to 280, being the subprocess most affected with the IT 
project implementation, with an improvement of 233,3% on units of knowledge. The 
ROK for this subprocesses went from 72,9% to 242,5% and the ROI from -27,1% 
to 142,5%. As can be seen from the results, this subprocess went from destroying 
value to add value through knowledge. 
 The total contribution of the subprocesses improvement to the overall process 
improvement was of 350 units of knowledge that increased the ROK for the 
process in 145,8% and the ROI in 54,8%. 
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 The implementation of the Human Resources Management software would add 
(according to the estimation) 350 units of knowledge to the company, that 
represents 0,24% of improvement. 
4.2.2 Valuation of Documentation Management Software project 
The second project to be valued in units of knowledge is the implementation of 
Documentation Management software. In the Table 4-14 are described the functionalities 
of this software and the benefits for each subprocess affected. 
Table 4-14. Subprocesses affected by implementation of Documentation 
Management software 
Functionality Implication on subprocesses affected 
Digitalization of documents 
This functionality will improve the 
subprocess Organize and Store Documents 
by allowing storing physical documents in a 
secluded container, avoiding the need to 
reorganize the documents when they are 
requested and returned to the 
documentation office. 
Storage of digitalized documents 
This functionality will improve the 
subprocess Organize and Store Documents 
by allowing storing physical documents in a 
secluded container even outside the 
physical location of the company, thus 
saving space and work of maintaining the 
archive. 
Workflow of documents based on rules and 
software parameterization 
This functionality will improve the 
subprocess Deliver the Information to the 
Area that Requires it by eliminating the 
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Functionality Implication on subprocesses affected 
need to physically deliver the documents to 
the different areas, thus, eliminating the 
need of physical moving the documents. 
Search by keywords and other search 
criteria to find documents 
This functionality will improve the 
subprocess Deliver the Information to the 
Area that Requires it by eliminating the 
need to physically deliver the documents to 
the different areas, thus, eliminating the 
need of physical moving the documents 
and allowing the areas requiring information 
to obtain it on line and immediately. 
Access lists and user profiles for manage 
access to digitalized documents 
This functionality will improve the 
subprocess Organize and Store Documents 
by establishing the user permissions on the 
stored documents. This functionality will 
prevent unauthorized access to 
documentation and will eliminate the need 
to manually query an access list to 
physically deliver the documents. 
Digital signature on digital documents 
This functionality will improve the 
subprocess Deliver the Information to the 
Area that Requires it by eliminating the 
need to physically deliver the documents to 
the different areas, thus, eliminating the 
need of physical moving the documents. 
Source: Made by author 
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In the Table 4-15 is the estimation of improvement on automation percentage of each 
subprocess affected. 
Table 4-15. Estimation of automation percentage improvement on Documents 
Management software project 
Subprocess affected Actual automation 
percentage 
Estimated automation 
percentage 
Organize and store documents 10% 50% 
Deliver the information to the area 
that requires it 
50% 90% 
Source: Made by author 
Replacing the actual automation percentage with the estimation for the Document 
Management software project brings the next results (see Table 4-16). The changes are 
highlighted in the table. 
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Table 4-16. Added knowledge by Document Management software project 
Process TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
Collect Debts 43 10.750 $ 8.312.500 $ 9.975.000 $ 8.312.500 $ 6.128.988 82,0% -18,0% 
Collect money 15 3.750 $ 2.375.000 $ 2.850.000 $ 2.375.000 $ 2.138.019 90,0% -10,0% 
Generate income 
receipt 
8 2.000 $ 1.187.500 $ 1.425.000 $ 1.187.500 $ 1.140.277 96,0% -4,0% 
Update information 
system 
20 5.000 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 2.850.692 60,0% -40,0% 
Payroll 292 8.758 $ 21.500.400 $ 25.800.480 $ 21.500.400 4993191 43,3% -56,7% 
Update work and 
payroll information 
in payroll software 
135 3.645 $ 5.977.800 $ 7.173.360 $ 5.977.800 $ 2.078.155 34,8% -65,2% 
Calculate the 
payroll and social 
security system 
90 2.430 $ 11.955.600 $ 14.346.720 $ 11.955.600 $ 1.385.436 11,6% -88,4% 
Elaborate work 
contracts 
18 540 $ 738.000 $ 885.600 $ 738.000 $ 307.875 41,7% -58,3% 
Elaborate labor 
settlements 
39 1.543 $ 2.460.000 $ 2.952.000 $ 2.460.000 $ 879.642 35,8% -64,2% 
Elaborate work 
certificates 
10 600 $ 369.000 $ 442.800 $ 369.000 $ 342.083 92,7% -7,3% 
Manage Human 
Resources 
49 562 $ 5.067.600 $ 6.081.120 $ 5.067.600 $ 320.133 12,2% -87,8% 
Schedule staff 
induction 
2 60 $ 369.000 $ 442.800 $ 369.000 $ 34.208 9,3% -90,7% 
Manage new staff 
selection process 
11 338 $ 3.690.000 $ 4.428.000 $ 3.690.000 $ 192.422 5,2% -94,8% 
Conduct 
psychometric tests 
2 60 $ 738.000 $ 885.600 $ 738.000 $ 34.208 4,6% -95,4% 
Conduct 
performance tests 
20 20 $ 123.000 $ 147.600 $ 123.000 $ 11.403 9,3% -90,7% 
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Process TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
Manage personal 
and professional 
improvement 
programs 
14 84 $ 147.600 $ 177.120 $ 147.600 $ 47.892 32,4% -67,6% 
Manage 
Documentation 
94 302.000 $ 99.200.000 $ 119.040.000 $ 99.200.000 $ 172.181.807 174,7% 74,7% 
Organize and 
store documents 
54 162.000 $ 55.800.000 $ 66.960.000 $ 55.800.000 $ 92.362.426 165,5% 65,5% 
Deliver the 
information to the 
area that requires 
it 
40 140.000 $ 43.400.000 $ 52.080.000 $ 43.400.000 $ 79.819.381 183,9% 83,9% 
Make Payments 104 8.917 $ 19.950.000 $ 23.940.000 $ 19.950.000 $ 5.083.734 29,4% -70,6% 
Make payments 
according to 
payment requests 
and invoices 
47 4.667 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 2.660.646 56,0% -44,0% 
Manage bank 
accounts 
38 2.250 $ 8.550.000 $ 10.260.000 $ 8.550.000 $ 1.282.811 15,0% -85,0% 
Update payment 
information in 
information system 
(software) 
20 2.000 $ 6.650.000 $ 7.980.000 $ 6.650.000 $ 1.140.277 17,1% -82,9% 
Manage Expense 
Budget 
42 484 $ 3.456.000 $ 4.147.200 $ 3.456.000 $ 275.947 6,4% -93,6% 
Consolidate the 
expense budget of 
each area for 
approval by the 
2 4 $ 1.296.000 $ 1.555.200 $ 1.296.000 $ 2.281 0,2% -99,8% 
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Process TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
board 
Generate a 
monthly report on 
budget execution 
40 480 $ 2.160.000 $ 2.592.000 $ 2.160.000 $ 273.666 12,7% -87,3% 
Totals 624 331.470 $ 157.486.500 $ 188.983.800 $ 157.486.500 $ 188.983.800 120% 20% 
Source: Compiled by author 
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Results of the Documentation Software project 
 The added knowledge to the subprocess Organize and Store documents was 
72.000 units of knowledge, going from 90.000 to 162.000 units of knowledge. This 
improvement represents 80% of knowledge added by the implementation of this 
software. The ROK of the subprocess decreased, went from 206,7% to165,5% and 
the ROI from 106,7% to 65,5%. 
 For the subprocess Deliver the Information to the Area that Requires it, the 
knowledge went from 28.000 to 140.000 units of knowledge, showing an increase 
of 400%. The ROK for the subprocess increased from 82,7% to 183,9%, so the 
ROI also increased from -17,3% to 83,9%. 
 The overall contribution of the subprocesses to the process was an increase of 
20,7% in the ROK index and 67,1% in the ROI index. 
 The implementation of the Document Management software would add (according 
to the estimation) 184.000 units of knowledge to the company, that represents 
124,8% of improvement of total knowledge. 
 
4.2.3 Valuation of ERP Software project 
The implementation of ERP software for the financial area is the next project to be valued 
under the KVA methodology. In the Table 4-17 are the software functionalities and the 
impact those functionalities will have on the subprocesses affected. 
Table 4-17. Subprocesses affected by implementation of ERP software 
Functionality Implication on subprocesses affected 
Accounting records database in real time 
and linked to the company’s flow of 
This functionality will improve the next 
subprocesses: 
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Functionality Implication on subprocesses affected 
information  Collect money: This subprocess will 
be affected by the effect of the update 
triggered by related events. 
Specifically, the database of debtors 
will be updated after the creation of a 
sales record on the software, the 
collect money subprocess will obtain 
all the information from the sales 
record. 
 Generate income receipt: From the 
creation of the record of payment 
received is available the possibility of 
generate the income receipt with no 
additional effort. 
 Update information system: Since the 
flow of information is integrated, it’s 
only necessary to enter to the system 
the information on one event and this 
information will affect all related 
records and processes. 
 Update work and payroll information 
in payroll software and Calculate the 
payroll and social security system: 
The ERP software will be integrated 
to the software controlling the billing 
hours of all employees by recording 
entry and exit hours. This integration 
will allow an almost completely 
automated process of payroll and 
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Functionality Implication on subprocesses affected 
deductions related to the social 
security system. 
 Elaborate labor settlements: Due to 
the updated payroll information the 
software will have, the labor 
settlements will be easily calculated 
and in most part will be done by the 
ERP software. 
 Update payment information in 
information system: Since the flow of 
information is integrated, it’s only 
necessary to enter to the system the 
information on one event and this 
information will affect all related 
records and processes 
Automated processes triggered by 
financial events 
This functionality will improve the subprocess 
Make payments according to payment 
requests and invoices. If all the invoices and 
payment requests received are registered in 
the ERP software, the payment for those will 
be automatically generated and will only 
need human assistance for the confirmation 
of the payment at the desired moment. 
Payroll database with contract 
management 
This functionality will improve the subprocess 
Elaborate work contracts by having on record 
the employee history and the appropriate 
templates to generate the contracts. 
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Functionality Implication on subprocesses affected 
Work certificates generated by the 
requester employee without payroll 
personnel assistance 
This functionality will eliminate the need for 
assistance of human resources personnel in 
the generation of work certificates requested 
by employees. The employees will have the 
possibility to generate themselves the 
needed certificate through a web page. 
Bank accounts management and control 
This functionality will improve the 
management of bank accounts and will 
provide better control and automation to the 
subprocess. 
Source: Made by author 
Table 4-18. Estimation of automation percentage improvement on ERP software 
Subprocess affected Actual automation 
percentage 
Estimated automation 
percentage 
Collect money 40% 80% 
Generate income receipt 50% 80% 
Update information system 50% 90% 
Update work and payroll information 
in payroll software 
80% 90% 
Calculate the payroll and social 
security system 
60% 90% 
Elaborate work contracts 0% 50% 
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Subprocess affected Actual automation 
percentage 
Estimated automation 
percentage 
Elaborate labor settlements 30% 70% 
Elaborate work certificates 90% 95% 
Make payments according to 
payment requests and invoices 
70% 80% 
Manage bank accounts 20% 60% 
Update payment information on 
information system 
10% 50% 
Generate a monthly report on budget 
execution 
50% 70% 
Source: Made by author 
Replacing the actual automation percentage with the estimation for the Document 
Management software project brings the next results (see Table 4-19). The changes are 
highlighted in the table. 
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Table 4-19. Added knowledge by ERP software project 
 
TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
Collect Debts 245 61.250 $ 8.312.500 $ 9.975.000 $ 8.312.500 $ 52.950.442 530,8% 430,8% 
Collect money 45 11.250 $ 2.375.000 $ 2.850.000 $ 2.375.000 $ 9.725.591 409,5% 309,5% 
Generate income 
receipt 
20 5.000 $ 1.187.500 $ 1.425.000 $ 1.187.500 $ 4.322.485 364,0% 264,0% 
Update information 
system 
180 45.000 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 38.902.365 819,0% 719,0% 
Payroll 776 22.890 $ 21.500.400 $ 25.800.480 $ 21.500.400 19788336 142,0% 42,0% 
Update work and 
payroll information 
in payroll software 
270 7.290 $ 5.977.800 $ 7.173.360 $ 5.977.800 $ 6.302.183 105,4% 5,4% 
Calculate the 
payroll and social 
security system 
360 9.720 $ 11.955.600 $ 14.346.720 $ 11.955.600 $ 8.402.911 70,3% -29,7% 
Elaborate work 
contracts 
36 1.080 $ 738.000 $ 885.600 $ 738.000 $ 933.657 126,5% 26,5% 
Elaborate labor 
settlements 
90 3.600 $ 2.460.000 $ 2.952.000 $ 2.460.000 $ 3.112.189 126,5% 26,5% 
Elaborate work 
certificates 
20 1.200 $ 369.000 $ 442.800 $ 369.000 $ 1.037.396 281,1% 181,1% 
Manage Human 
Resources 
49 562 $ 5.067.600 $ 6.081.120 $ 5.067.600 $ 485.415 18,4% -81,6% 
Schedule staff 
induction 
2 60 $ 369.000 $ 442.800 $ 369.000 $ 51.870 14,1% -85,9% 
Manage new staff 
selection process 
11 338 $ 3.690.000 $ 4.428.000 $ 3.690.000 $ 291.768 7,9% -92,1% 
Conduct 
psychometric tests 
2 60 $ 738.000 $ 885.600 $ 738.000 $ 51.870 7,0% -93,0% 
Conduct 
performance tests 
20 20 $ 123.000 $ 147.600 $ 123.000 $ 17.290 14,1% -85,9% 
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TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
Manage personal 
and professional 
improvement 
programs 
14 84 $ 147.600 $ 177.120 $ 147.600 $ 72.618 49,2% -50,8% 
Manage 
Documentation 
38 118.000 $ 99.200.000 $ 119.040.000 $ 99.200.000 $ 102.010.647 97,6% -2,4% 
Organize and store 
documents 
30 90.000 $ 55.800.000 $ 66.960.000 $ 55.800.000 $ 77.804.730 139,4% 39,4% 
Deliver the 
information to the 
area that requires 
it 
8 28.000 $ 43.400.000 $ 52.080.000 $ 43.400.000 $ 24.205.916 55,8% -44,2% 
Make Payments 181 15.100 $ 19.950.000 $ 23.940.000 $ 19.950.000 $ 13.053.905 73,2% -26,8% 
Make payments 
according to 
payment requests 
and invoices 
70 7.000 $ 4.750.000 $ 5.700.000 $ 4.750.000 $ 6.051.479 127,4% 27,4% 
Manage bank 
accounts 
75 4.500 $ 8.550.000 $ 10.260.000 $ 8.550.000 $ 3.890.237 45,5% -54,5% 
Update payment 
information in 
information system 
(software) 
36 3.600 $ 6.650.000 $ 7.980.000 $ 6.650.000 $ 3.112.189 46,8% -53,2% 
Manage Expense 
Budget 
69 804 $ 3.456.000 $ 4.147.200 $ 3.456.000 $ 695.056 16,1% -83,9% 
Consolidate the 
expense budget of 
each area for 
approval by the 
2 4 $ 1.296.000 $ 1.555.200 $ 1.296.000 $ 3.458 0,3% -99,7% 
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TLT 
Total 
Knowledge 
Expenses Revenue Denominator Numerator ROK ROI 
board 
Generate a 
monthly report on 
budget execution 
67 800 $ 2.160.000 $ 2.592.000 $ 2.160.000 $ 691.598 32,0% -68,0% 
Totals 1358 218.606 $ 157.486.500 $ 188.983.800 $ 157.486.500 $ 188.983.800 120,0% 20,0% 
Source: Compiled by author 
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Results of the project valuation 
 The added knowledge to the subprocess Collect Money was 7.500 units of 
knowledge, going from 3.750 to 11.250. The ERP software project improved the 
knowledge added by this subprocess in 200%. The ROK for this subprocess also 
improved (409,5%) doubling the initial value (202,3%) and the ROI went from 
102,3% to 309,5%. 
 The ERP software project added 3.000 of knowledge units to the subprocess 
Generate income receipt, an increase of 150%. The ROK indicator went from 
215,8% to 364% and the ROI went from 115,8% to 264%. 
 The subprocess Update Information System was the most improved in knowledge 
value, it went from 5.000 knowledge units to 45.000, an increase of 800%. The 
ROK improved as well, from 134,9% to 819%, so was the ROI going from 34,9% to 
719%. 
 The ERP software project added 3.645 knowledge units to the Update Work and 
Payroll Information in Payroll Software subprocess, which is an increase of 100%. 
The ROK increased from 78,1% to 105,4% and the ROI increased from a negative 
value (-21,9%) to a positive value (5,4%). 
 The subprocess Calculate the Payroll and Social Security System increased 300% 
on knowledge units, and the ROK and ROI went from 26% to 70,3%, and from -
74% to -29,7% respectively. 
 The subprocess Elaborate Work Contracts increased 100% in knowledge units, 
and the ROK and ROI went from 93,8% to 126,5%, and from -6,2% to 26,5% 
respectively. 
 The subprocess Elaborate Labor Settlement increased from having 1.543 
knowledge units to 3.600 knowledge units, which is a 133% increase. The ROK 
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and ROI indicators also increased, the ROK indicator increased from 80,4% to 
126,5% and the ROI indicator increased from -19,6% to 26,5%. 
 The subprocess Elaborate Work Certificate had an increase of 100% in knowledge 
units and the ROK and ROI increased to 281,1% and 181,1% respectively. 
 The added knowledge to the subprocess Make Payments According to Payment 
Requests and Invoices was of 2.333 knowledge units, which represents an 
improvement of 50%, the least improvement displayed in all the subprocesses. 
Accordingly, the ROK and ROI barely increased, the first one went from 125,9% to 
127,4% and the latter from 25,9% to 27,4%. 
 The ERP software project had a positive effect on the subprocess Manage Bank 
Accounts, increasing the total knowledge for that subprocess in 100%. The ROK 
and ROI for that subprocess went from 33,7% to 45,5% and from -66,3% to -54,5% 
respectively. 
 The effect of the ERP software project on the subprocess Update Payment 
Information in Information System was 80% of knowledge units added. The ROK 
went from 38,5% to 46,8%, the ROI went from -61,5% to -53.2%. 
 The subprocess Generate a Monthly Report on Budget Execution improved 66,6%. 
The ROK improved from 28,5% to 32%, and the ROI improved from -71,5% to -
68%. 
 The process Collect Debts improved a total of 469% on knowledge added, 
contributing to the total knowledge of the company with 50.500 additional 
knowledge units, displaying the biggest improvement of the processes affected. 
 The process Payroll was affected with an increase of 161,4% of additional 
knowledge added, contributing to the total knowledge of the company with 14.132 
additional knowledge units. 
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 The process Make Payments improved a total of 69,3% on knowledge added, 
contributing to the total knowledge of the company with 6.183 additional knowledge 
units. 
 The process Manage Expense Budget was the least improved process with 66,1% 
improvement on knowledge units, contributing to the total knowledge of the 
company with 320 knowledge units. 
 In summary, the contribution to the total knowledge of the company by the ERP 
software project is 71.136 knowledge units, improving the total knowledge in 48,2% 
4.3 IT project selection based on KVA valuation 
Given a portfolio of IT projects, the company must define a method where these projects 
can be selected, prioritized or rejected. This paper proposes the KVA methodology to 
value such projects in order to rank them based in the amount of knowledge that each 
project adds to the company. This added knowledge will represent more value for the 
company since the intangible assets are now of greater importance for economies 
(Baglietto, et al., 2001). The philosophy behind this proposal for valuation lies in the 
growing importance of knowledge for all companies and how Information Technology 
projects can contribute to maintain the knowledge inside the company, transforming tacit 
knowledge into explicit knowledge. In this way, the knowledge will remain inside the 
company, regardless if key employees leave, allowing the company to build know-how that 
could be valued later on in a business transaction or can also be valued by clients, 
generating brand loyalty. 
Below is the analysis of the valuation of three projects competing for funding in an IT 
portfolio. The summary results of the valuation are displayed in Table 4-20. 
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Table 4-20. Summary results of project valuation 
Project Knowledge added 
Knowledge added 
(%) 
Total estimated 
amount of 
knowledge after 
project 
implementation 
Personnel 
Management 
Software 
350 0,24% 147.820 
Documentation 
Management 
Software 
184.000 124,8% 331.470 
ERP Software 71.136 48,2% 218.606 
Source: Compiled by author 
According to the Table 4-20, the most valuable project in terms of knowledge is the project 
Documentation Management Software, which adds more than double the amount of 
knowledge added by the second project ERP Software. With this valuation this projects 
can be ranked in order of knowledge added for their execution. According to the results the 
next conclusions can be obtained: 
 The KVA methodology can be used to value IT projects since the contribution of 
knowledge an IT project could provide will be a valuable indicator of additional 
benefits of the implementation of the project. As mentioned before, some 
Information Technologies will allow transforming tacit knowledge into explicit 
knowledge, a great advantage for every company. 
 The projects with most probability of being selected will be those projects that will 
increase automation in the subprocesses with most total knowledge. As can be 
seen from the results (Table 4-20), the project with the least contribution to 
knowledge is the Personnel Management Software, which only affects the process 
Manage Human Resources, process that has the second least amount of 
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knowledge of all the processes analyzed (right after the process Manage Expense 
Budget). Instead, the project Documentation Management Software has effect on 
the process with the most amount of knowledge (Manage Documentation), thus, 
this project obtained the biggest contribution to knowledge of the projects analyzed. 
 From the results and assuming the three projects analyzed are the only ones in an 
IT portfolio, the order or implementation of the projects would be: 
o First project: Documentation Management Software. 
o Second project: ERP Software. 
o Third project: Personnel Management Software. 
 It can be calculated the ratio of investment versus knowledge contribution to 
determine the amount of knowledge obtained from every unit of cash invested. The 
ratio can be seen in the Table 4-21. 
 
Table 4-21. Investment per knowledge unit ratio 
Project Investment Knowledge added 
Investment/Knowledge 
Ratio 
Personnel 
Management 
Software 
$150.000.000 350 
$428.571/Unit of 
knowledge 
Documentation 
Management 
Software 
$100.000.000 184.000 
$543/Unit of 
knowledge 
ERP Software $250.000.000 71.136 
$3.514/Unit of 
knowledge 
Source: Calculated by author 
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 From the previous table is evident that the most value for money is in the 
Documentation Management Software. While for this project every $543 will add 
one unit of knowledge, in the Personnel Management Software to add one unit of 
knowledge it would be necessary to invest $428.571. 
 From the previous rank and based on the results obtained (Table 4-20, Table 
4-21), the project Personnel Management Software would be rejected since the 
contribution to knowledge and the value for the money is too low compared to the 
other projects analyzed. This decision, of course, should be made considering 
other factor as: alignment with business strategy, welfare of the company’s 
employees, implementation needed to preserve competitiveness, process 
automation needed, etc. 
4.4 Comparison between the it project valuation with KVA 
and traditional valuation methods 
A traditional valuation methodology will be used to compare the results obtained by the 
KVA methodology. The most used techniques to value projects are Net Present Value 
(NPV), Internal Rate of Return (IRR) and Benefit/Cost Ratio. 
To value the projects through the mentioned valuation techniques, it must be calculated 
the amount of the returns or savings (cost savings) each project will generate in the 
sample period in order to calculate the total value for each project.  
4.4.1 Savings calculation for each project analyzed 
Since the projects analyzed won’t generate returns or profit directly but will generate 
savings through efficiency and automation, this savings must be calculated. The savings 
were calculated through the following assumptions: 
 The automation improvement for each subprocess affected will be used as a 
measure of increased efficiency for the subprocess, implying that the subprocess 
time to complete will be reduced in the same rate. 
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 The reduced time to complete for each subprocess will be valued with the hourly 
rate of the personnel from that area. The hourly rates can be seen in the Table 4-8. 
 The hourly rates were adjusted according to each year inflation rate. The inflation 
rate forecast for each year analyzed are: 
Table 4-22. Inflation rate forecast 
2011 2012 2013 
3,16% 3,36% 3,24% 
Source: (Investigaciones Bancolombia, 2012) 
 The sample period for the projects analyzed was set due to the Colombian 
regulations on accountability. The “Plan Único de Cuentas (PUC)” establishes “the 
amortization of deferred charges shall be as follows: 
For concept of organization and pre-operative (charges) and computer software in 
a period no longer than five (5) years and three (3) years respectively” (Plan Único 
de Cuentas para Colombia, 2010, author translation). 
Therefore, the analysis for NPV, IRR and Benefit/Cost Ratio was established to be made 
in three (3) years. 
Personnel Management Software 
The savings foreseen for this project are calculated in the Table 4-23, Table 4-24 and 
Table 4-25. 
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Table 4-23. Savings calculation for project Personnel Management Software (year 1) 
YEAR 1 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Schedule staff 
induction 
30% 1 0,3 $ 12.300,00 30 $ 110.700,00 
Manage new staff 
selection process 
20% 10 2 $ 12.300,00 30 $ 738.000,00 
Conduct 
performance tests 
40% 10 4 $ 12.300,00 1 $ 49.200,00 
Manage Personal and 
Professional 
Improvement 
Programs 
70% 2 1,4 $ 12.300,00 6 $ 103.320,00 
Total 
     
$ 1.001.220,00 
Source: Made by author 
As seen in Table 4-23, the savings for the first year of use of this software are estimated in $1.001.220. This estimation was 
made considering an improvement in the time to complete for every subprocess analyzed according to the automation 
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improvement due to the implementation of the Personnel Management Software. For the remaining years in the sample the 
same calculation was made. 
Table 4-24. Savings calculation for project Personnel Management Software (year 2) 
YEAR 2 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Schedule staff 
induction 
30% 1 0,3 $ 12.713,28 30 $ 114.419,52 
Manage new staff 
selection process 
20% 10 2 $ 12.713,28 30 $ 762.796,80 
Conduct 
performance tests 
40% 10 4 $ 12.713,28 1 $ 50.853,12 
Manage Personal and 
Professional 
Improvement 
Programs 
70% 2 1,4 $ 12.713,28 6 $ 106.791,55 
Total 
     
$ 1.034.860,99 
Source: Made by author 
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Table 4-25. Savings calculation for project Personnel Management Software (year 3) 
YEAR 3 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Schedule staff 
induction 
30% 1 0,3 $ 13.125,19 30 $ 118.126,71 
Manage new staff 
selection process 
20% 10 2 $ 13.125,19 30 $ 787.511,42 
Conduct 
performance tests 
40% 10 4 $ 13.125,19 1 $ 52.500,76 
Manage Personal and 
Professional 
Improvement 
Programs 
70% 2 1,4 $ 13.125,19 6 $ 110.251,60 
Total 
     
$ 1.068.390,49 
Source: Made by author 
Documentation Management Software 
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The same procedure done with the calculation of savings for project Personnel Management Software was made with this 
project. The calculations can be seen in Table 4-26, Table 4-27 and Table 4-28. 
Table 4-26. Savings calculation for project Documentation Management Software (year1) 
YEAR 1 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Organize and store 
documents 
40% 1 3 $ 6.200,00 3000 $ 55.800.000,00 
Deliver the 
information to the 
area that requires it 
40% 10 2 $ 6.200,00 3500 $ 43.400.000,00 
Total 
     
$ 99.200.000,00 
Source: Made by author 
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Table 4-27. Savings calculation for project Documentation Management Software (year 2) 
YEAR 2 
       
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Organize and store 
documents 
40% 1 3 $ 6.408,32 3000 $ 57.674.880,00 
Deliver the 
information to the 
area that requires it 
40% 10 2 $ 6.408,32 3500 $ 44.858.240,00 
Total 
     
$ 102.533.120,00 
Source: Made by author 
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Table 4-28. Savings calculation for project Documentation Management Software (year 3) 
YEAR 3 
       
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Organize and store 
documents 
40% 1 3 $ 6.615,95 3000 $ 59.543.546,11 
Deliver the 
information to the 
area that requires it 
40% 10 2 $ 6.615,95 3500 $ 46.311.646,98 
Total 
     
$ 105.855.193,09 
Source: Made by author 
ERP Software 
Finally, the savings calculation was made for ERP Software. The results are depicted in Table 4-29, Table 4-30 and Table 
4-31. 
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Table 4-29. Savings calculation for project ERP Software (year 1) 
YEAR 1 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Collect money 40% 1 0,4 $ 9.500,00 250 $ 950.000,00 
Generate income 
receipt 
30% 0,5 0,15 $ 9.500,00 250 $ 356.250,00 
Update information 
system 
40% 2 0,8 $ 9.500,00 250 $ 1.900.000,00 
Update work and 
payroll information in 
payroll software 
10% 18 1,8 $ 12.300,00 27 $ 597.780,00 
Calculate the payroll 
and social security 
system 
30% 36 10,8 $ 12.300,00 27 $ 3.586.680,00 
Elaborate work 
contracts 
50% 2 1 $ 12.300,00 30 $ 369.000,00 
Elaborate labor 
settlements 
40% 5 2 $ 12.300,00 40 $ 984.000,00 
Elaborate work 
certificates 
5% 0,5 0,025 $ 12.300,00 60 $ 18.450,00 
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YEAR 1 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Make payments 
according to 
payment requests 
and invoices 
10% 5 0,5 $ 9.500,00 100 $ 475.000,00 
Manage bank 
accounts 
40% 15 6 $ 9.500,00 60 $ 3.420.000,00 
Update payment 
information in 
information system 
(software) 
40% 7 2,8 $ 9.500,00 100 $ 2.660.000,00 
Generate a monthly 
report on budget 
execution 
20% 5 1 $ 36.000,00 12 $ 432.000,00 
Total 
     
$ 15.749.160,00 
Source: Made by author 
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Table 4-30. Savings calculation for project ERP Software (year 2) 
YEAR 2 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Collect money 40% 1 0,4 $ 9.819,20 250 $ 981.920,00 
Generate income 
receipt 
30% 0,5 0,15 $ 9.819,20 250 $ 368.220,00 
Update information 
system 
40% 2 0,8 $ 9.819,20 250 $ 1.963.840,00 
Update work and 
payroll information in 
payroll software 
10% 18 1,8 $ 12.713,28 27 $ 617.865,41 
Calculate the payroll 
and social security 
system 
30% 36 10,8 $ 12.713,28 27 $ 3.707.192,45 
Elaborate work 
contracts 
50% 2 1 $ 12.713,28 30 $ 381.398,40 
Elaborate labor 
settlements 
40% 5 2 $ 12.713,28 40 $ 1.017.062,40 
Elaborate work 5% 0,5 0,025 $ 12.713,28 60 $ 19.069,92 
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YEAR 2 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
certificates 
Make payments 
according to 
payment requests 
and invoices 
10% 5 0,5 $ 9.819,20 100 $ 490.960,00 
Manage bank 
accounts 
40% 15 6 $ 9.819,20 60 $ 3.534.912,00 
Update payment 
information in 
information system 
(software) 
40% 7 2,8 $ 9.819,20 100 $ 2.749.376,00 
Generate a monthly 
report on budget 
execution 
20% 5 1 $ 37.209,60 12 $ 446.515,20 
Total 
     
$ 16.278.331,78 
Source: Made by author 
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Table 4-31. Savings calculation for project ERP Software (year 3) 
YEAR 3 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly 
Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Collect money 40% 1 0,4 
$ 
10.137,34 
250 $ 1.013.734,21 
Generate income 
receipt 
30% 0,5 0,15 
$ 
10.137,34 
250 $ 380.150,33 
Update information 
system 
40% 2 0,8 
$ 
10.137,34 
250 $ 2.027.468,42 
Update work and 
payroll information in 
payroll software 
10% 18 1,8 
$ 
13.125,19 
27 $ 637.884,25 
Calculate the payroll 
and social security 
system 
30% 36 10,8 
$ 
13.125,19 
27 $ 3.827.305,48 
Elaborate work 
contracts 
50% 2 1 
$ 
13.125,19 
30 $ 393.755,71 
Elaborate labor 
settlements 
40% 5 2 
$ 
13.125,19 
40 $ 1.050.015,22 
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YEAR 3 
Subprocess 
Automation 
Improvement 
Actual Time 
to Complete 
(hours) 
Improved 
Efficiency 
(hours) 
Hourly 
Rate 
Times 
Performed 
in a Year 
Total Savings by 
Increased 
Efficiency in a 
Year 
Elaborate work 
certificates 
5% 0,5 0,025 
$ 
13.125,19 
60 $ 19.687,79 
Make payments 
according to 
payment requests 
and invoices 
10% 5 0,5 
$ 
10.137,34 
100 $ 506.867,10 
Manage bank 
accounts 
40% 15 6 
$ 
10.137,34 
60 $ 3.649.443,15 
Update payment 
information in 
information system 
(software) 
40% 7 2,8 
$ 
10.137,34 
100 $ 2.838.455,78 
Generate a monthly 
report on budget 
execution 
20% 5 1 
$ 
38.415,19 
12 $ 460.982,29 
Total 
     
$ 16.805.749,73 
Source: Made by author 
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4.4.2 NPV, IRR and Benefit/Cost Ratio Calculation 
The result of the previous title and the investment for each project are summarized in 
Table 4-32. 
Table 4-32. Summary of savings from all projects analyzed 
 SAVINGS 
Project Year 1 Year 2 Year 3 
Personnel Management $1.001.220,00 $1.034.860,99 $1.068.390,49 
Documentation Management $99.200.000,00 $102.533.120,00 $105.855.193,09 
ERP $15.749.160,00 $16.278.331,78 $16.805.749,73 
Source: Made by author 
NPV Calculation 
As mentioned in the subchapter Financial valuation methods for IT projects (page 32), for 
the calculation of the NPV of the projects analyzed, is necessary to define the rate to 
discount the savings in the sample period. The rate selected will be the WACC of the 
company. 
The capital structure of the company is the input required to calculate the WACC. The 
capital structure is shown in Table 4-33. 
Table 4-33: Company's capital structure 
CAPITAL STRUCTURE (thousands of pesos) 
Debt $148.993.359 
Equity $2.149.426 
Total assets $151.142.785 
Source: Made by author 
From the previous information can be extracted the ratio of debt and equity of the 
company: 
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Table 4-34. Company's ratio of debt and equity 
RATIO OF DEBT AND EQUITY 
Wd 
%58,98
85$151.142.7
59$148.993.3
  
We 
%42,1
85$151.142.7
$2.149.426
  
Wd/We* 
32,69
0142,0
9858,0
  
Source: Made by author 
* Rounded decimals 
The next step to find the WACC is the calculation of the cost of debt. 
Table 4-35. Cost of debt calculation 
 COST OF DEBT 
Value Source 
Rf 2,22% (Investigaciones Bancolombia, 2012) 
DRP 10,50% (Damodaran, 2012) 
T 33% Colombian tax rate 
i %72,12DRPR f  Calculated by the author 
Kd   %52,81  Ti  Calculated by the author 
Source: Made by author 
The calculation of the cost of equity is shown in the next table: 
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Table 4-36. Cost of equity 
 COST OF EQUITY 
Value Source 
Rf 2,22% (Investigaciones Bancolombia, 2012) 
MRP 3,36% (Damodaran, 2012) 
Βu 
0,74 
(Damodaran, 2012) Unlevered beta 
of homebuilding sector. 
Βe 
  11,3511 





 T
W
W
e
d
u  Calculated by the author 
CRP 3% (Damodaran, 2012) 
SP 
2% 
Obtained from the Company 
Valuation Simulator from (Banca de 
Inversión Bancolombia, 2012) 
Ke   %18,125 PTCRPMRPR ef   Calculated by the author 
Source: Made by author 
Finally the WACC can be calculated (see Equation (4.1)): 
 %18,10 eedd WKWKWACC  (4.1) 
 
The previous WACC since was calculated from information taken from United States’ 
indicators must be converted into Colombian Pesos to eliminate the effect of the US 
dollars in the calculus (see Equation (4.2)): 
 %57,10)nDevaluatio1)(1()1( $$  USWACCWACC  (4.2) 
With the WACC can now be calculated the NPV for the three projects under analysis. 
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Table 4-37. NPV Calculation 
Personnel Management Software 
NPV Year 1 Year 2 Year 3 
$2.542.317,19 $1.001.220,00 $1.034.860,99 $1.068.390,49 
Documentation Management Software 
NPV Year 1 Year 2 Year 3 
$251.890.558,78 $99.200.000,00 $102.533.120,00 $105.855.193,09 
ERP Software 
NPV Year 1 Year 2 Year 3 
$39.990.571,70 $15.749.160,00 $16.278.331,78 $16.805.749,73 
Source: Made by author 
TIR and Benefit/Cost ratio calculation 
In Table 4-38 is the summary of the financial methods calculated: 
Table 4-38. Summary of financial methods apply to projects analyzed 
 Personnel 
Management 
Software 
Documentation 
Management 
Software 
ERP Software 
Investment $150.000.000,00 $100.000.000,00 $250.000.000,00 
NPV $2.542.317,19 $251.890.558,78 $39.990.571,70 
IRR -79% 85% -52% 
Benefit/Cost Ratio 0,02 2,52 0,16 
Source: Made by author 
From the results of the application of financial methods to the IT projects analyzed can be 
obtained the following analysis: 
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 As can be seen from the previous table, the project with the better results is the 
Documentation Management Software and the project with the worst results is the 
Personnel Management Software. 
 The Personnel Management Software and the ERP Software both have a negative 
IRR implying that the investment will be greater than the benefits obtained with the 
implementation of the projects. 
 The benefit cost ratio of the projects Personnel Management Software and ERP 
Software is too low implying that the Return of Investment will only be possible 
after several years or even the company not being able to recover the investment 
in such projects. 
 The ranking of the projects according to the financial methods results would be: 
o First project: Documentation Management Software. 
o Second project: ERP Software. 
o Third project: Personnel Management Software. 
 5. Framework to use the KVA methodology to 
select IT projects 
The KVA methodology since it wasn’t created to project valuation and selection needs to 
have some considerations towards the implementation in a company for that use. The 
ultimate goal with valuing IT projects with this methodology is to select them and prioritize 
them among an IT portfolio. The considerations and recommendations for such use are 
described below: 
 KVA methodology as described in this paper can’t be used to value IT projects 
composed merely with hardware and telecommunications solutions. Since the use 
of KVA to value projects as shown in this paper is directly related to the capacity 
for a project to embed knowledge, the projects that are composed only of 
hardware and telecommunications solutions won’t have this capacity, therefore, 
won’t be subject to be valued with KVA. 
 To use this methodology is necessary to fulfill the requirements KVA has for its 
use. These requirements are: 
o The processes and subprocesses must be documented. The KVA 
methodology requires that the processes and subprocesses are 
documented in detail in order to be used with the methodology. Companies 
with quality assurance certifications could have an advantage over those 
companies without those certifications. The quality assurance certifications 
generally lead to document processes, subprocesses, tasks and 
procedures with the objective of standardize the company’s operation. That 
standardization will lead to people knowing in detail the way the company 
works, and the audits of such certifications will generally lead to companies 
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actually do what’s documented and generate controls to ensure that 
behavior. Additionally, the standardization of tasks will aid to identify the 
time an average person takes to complete any given task. 
o The company must know with the most detail possible the learning time of 
the tasks people do in the normal operation. The KVA methodology 
measures the knowledge embedded in processes assuming that the most 
time it takes to a person to learn some process is indication that such 
process has more knowledge. That is, the learning time for some process 
in the company is directly linked to the amount of knowledge that process 
has; similarly, the ratio of automation of some process is directly linked to 
the knowledge embedded in information technologies. Companies with 
training programs standardized will have an advantage over those that 
doesn’t have such standardization. The standardization of training 
programs will aid to the company to identify the average learning time 
based on previous experience with the application of the training programs. 
o The individuals or groups of people carrying out the KVA methodology 
must be familiarized with the company’s processes and operation. To 
avoid poor estimations and inaccurate results of the KVA methodology the 
people involved in the execution of the methodology should at least be 
familiarized with the normal operation of the company, despite the fact that 
the execution of the methodology requires interviewing experts of the 
processes to be analyzed. 
o The units to measure learning time and time to complete should not only be 
the same, but also should be appropriate to measure the tasks and 
activities made in the company. In the event of tasks or processes with 
different units of measure (e.g. hours to days) the responsible of the 
implementation of the KVA methodology must decide which unit of 
measure to use, considering that is generally simpler to use the lowest 
measure of time to avoid to realize calculations in units lower than one. 
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o The sampling time period must be the same for all processes and 
appropriate according to the processes analyzed. The sampling time 
period should be long enough to capture a representative amount of 
events in the processes analyzed. Contrary to the previous point the 
sampling period should be the biggest time to be representative for all 
process analyzed. 
 To use this methodology in a regular basis to value IT projects among a portfolio, 
the KVA valuation of the company should always be up to date. The results of the 
project valuation using KVA methodology can be represented as the amount of 
knowledge the Information Technologies solutions can keep inside the company 
or the amount of knowledge that can add to the company’s pool of knowledge. To 
represent an accurate amount of knowledge, the company’s valuation must be up 
to date to represent the real knowledge that IT is keeping or adding to the 
company. Process reengineering, automation improvements, changes in the time 
to realize tasks and procedures, changes in wages, changes in the time of 
process’ training, changes in the number of employees working in a subprocess, 
changes in the revenue ratio of the company and any other change that could 
affect the KVA valuation should be documented and updated in the KVA template 
so the IT project valuation can be accurate and the results of the valuation could 
be used to make decisions. 
 Is recommended the KVA valuation of the company be made in a spreadsheet or 
in a software application that allows modifying the automation ratio and displaying 
immediate results of the effect of those changes on the total company’s 
knowledge. With this tool the process of valuing IT projects could be very simple 
and be carried out by people only trained in the business core processes. This tool 
can be made in the simplest way in a regular spreadsheet application and the 
formulas be implemented in this spreadsheet to be calculated automatically with 
all change made to the current values. 
 The estimation of the automation ratio contribution of the IT projects under 
analysis should be made with experts in the IT solution in evaluation and experts 
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of the company’s processes. The latter with the purpose of obtaining a more 
accurate estimation since the experts of any side could have reasons to under or 
over estimate the total contribution of automation of a specific project. This joint 
task could also lead to a better understanding of the scope of the IT solution by 
the company, as well as a better understanding of the company’s processes and 
operation by the IT solution supplier. This understanding will aid in the negotiation 
and eventually will prevent expectations beyond the offered solution by the 
company’s personnel. 
 The use of KVA methodology to value IT projects shouldn’t be taken as the only 
valuation tool to select and prioritize projects among a portfolio. The phrase “the 
best tend to rely on multiple methods for portfolio management – that is, they 
appear to acknowledge that no one method gives the correct results” (Cooper, 
Edget, & Kleinschmidt, 2001) despite it was aimed to new product portfolios, can 
be applied to this situation with the same relevance and importance. The selection 
of IT projects should be an exercise with multiple criteria into account, considering 
the strategic, economic, technical and any other relevant aspect into the decision 
process. 
 6. Discussion 
The results obtained in this paper are analyzed and discussed in the following 
annotations: 
 The KVA valuation of the company allows concluding about the company’s 
situation regarding the processes analyzed. The most relevant conclusions are: 
o Only the core processes Collect Debts and Manage Documentation have 
ROK values greater than one. This means that the rest of the company’s 
processes are not generating value in terms of knowledge, that is, the 
knowledge of the people working on these processes is in most part 
wasted. The company should carry out a business process reengineering 
focusing on the processes with ROK under one. 
o The process Manage Expense Budget represents the lowest ROK and 
consequently the least value in terms of knowledge. The company should 
revaluate this process, especially the people that realizes it. Is very clear 
that the major problem for this process lies in the high costs of it. The high 
costs are explained with the hourly wage of the person(s) realizing this 
process, an hourly wage that is more than double than the second hourly 
rate. The company should evaluate if this person is really necessary for the 
realization of this process or else be assigned to someone that is less 
expensive to the process. 
o The processes with the bigger potential to be improved in terms of 
automation are Manage Human Resources and Manage Expense Budget. 
Nevertheless, the projects implemented to improve the automation ratio of 
Discussion 139 
 
this processes should be carefully selected, avoiding that the costs are too 
big for the process to compensate. 
o The process with the most knowledge and the most return on knowledge is 
Manage Documentation. This process has almost 11 times the amount of 
knowledge of the second process with most knowledge. This disparity is 
not healthy for the company and a business process reengineering should 
address this situation as soon as possible. This kind of results will not allow 
an appropriate analysis of the knowledge situation in the company, since 
the results are relative to the performance of the other processes analyzed, 
leading to an incorrect judgment of the situation of the other processes. 
 The application of the KVA analysis to value IT projects allows concluding the 
following: 
o The KVA methodology can be used to select and prioritize IT projects. The 
results obtained in this paper lead to conclude that this methodology can 
indeed be used to help in the selection and prioritization of IT projects 
among a company’s IT portfolio. The methodology proved its benefits in 
the valuation yielding results according to the expected impact of the 
projects from an expert judgment. 
o The processes with the biggest amount of knowledge embedded in the 
people may be the processes that may be the priorities to automate. Since 
the KVA measures the knowledge of the people which work in the process 
and the knowledge embedded in the information technologies, the IT 
projects that seek to capture the knowledge embedded on people will have 
the most impact on knowledge. This situation is beneficial to the company 
since the IT projects that the company implements should -in most cases- 
try to retain the biggest amount of knowledge possible, shielding the 
company to people desertion and leaks of important corporate knowledge. 
 The comparison of the KVA methodology and the financial methods for value IT 
projects allows concluding the following: 
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o The KVA methodology as well as the financial methods produced the same 
results about the ranking of the IT projects analyzed. Despite the 
calculations were made in most part independently with both methods 
(KVA and financial methods), the results in the project ranking were the 
same. This is a great result for the possibility of real implementation of this 
methodology to value IT projects. This result implies that the KVA 
methodology is based on real benefits from the IT projects analyzed and it 
could be an incentive to managers reluctant to implement this methodology 
due to the -in most part- unknown concept of knowledge management. 
o The KVA methodology once the valuation of the company’s knowledge has 
been made is simpler and easier to realize than the financial methods. If a 
template of the KVA valuation of the company’s processes is up to date 
(e.g. in a spreadsheet), then the process of valuing an IT project could be 
as simple as changing the automation percentages of the template for the 
estimated automation percentages of the analyzed project, and the results 
of that change could deliver immediate results of the effect on the 
company’s knowledge by the implementation of that IT project. 
o The KVA valuation of IT projects could be done by people not trained in 
finances but with training in the business processes. This characteristic will 
allow that the people needing to value IT projects won’t have to turn to 
other people with finance knowledge, leading to time spent and frustration 
by the responsible of the projects selection. Also, ensures that the process 
of IT project valuation is made by the experts on the business core 
processes following the recommendation made in the Framework to 
implement KVA to value IT projects. 
o Despite the valuation of IT projects is usually made with financial methods, 
this could not be as realistic as expected. The valuation of projects that 
don’t generate profits to the company is usually made based on the 
savings for the improved efficiency or the improved speed of operational 
tasks; this savings are later monetized by multiplying the savings in time by 
Discussion 141 
 
the hourly wage of the people who realize the affected tasks. This 
calculation implies that the company will spend less money in salaries with 
the implementation of the IT project but this rarely occurs. For this situation 
to be true, the company should lay off the employees affected by the IT 
project implementation, a decision that most companies won’t take. Not 
just due to emotional responses or working environment, but just because 
these savings in most of the cases won’t be the total of an employee’s 
worked hours, but just a fraction of them. In that case the company won’t 
be able to save money since can’t be able to pay less to the employees 
affected with the improved efficiency, either because government 
regulations forbid it or because it won’t be a logical solution. 
 
 7. Conclusions 
The realization of this paper was very rewarding and the objectives were achieved with 
great satisfaction. From the realization of this paper can be concluded: 
 The knowledge valuation can be used as a decision tool to assess changes in the 
company and the impact these changes will have in the corporate’s knowledge 
assets. With the KVA methodology may be simulated events and changes in 
processes and detect the impact of such changes in the knowledge valuation from 
the company, also, identifying the impact of the company’s value. 
 IT project valuation is not a simple task. Especially when the IT solutions under 
valuation don’t generate an obvious and direct return. The identification of the 
expected returns is a very subjective task, prone to manipulation and 
misinformation. The difficulty of this task is well expressed by Baca (2006): “This 
identification is the most difficult and controversial of the IT projects…There is no 
doubt that investment in information technologies generate great benefits for the 
company, the problem is how to measure these benefits”. This difficulty often lead 
to mistrust of managers in IT investments, making then unsure of the expected 
benefits and, also, making them unsure if the expected benefits have been 
reached. This situation has been known as the IT paradox best described by 
Maizlish and Handler (2005): “Many executives question whether they are 
receiving full value from their IT spending and whether this spending is being 
properly directed. In the 1980s, a series of studies found that despite the 
improvements made by technology, the correlation between how much a company 
spends on IT and the accompanying productivity generated as a result of IT 
investments is minimal. This is referred to as the IT productivity paradox”. This 
effect of IT productivity paradox must be stopped, showing managers that IT 
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investments can be well directed, the expected benefits can be calculated and the 
results of such investments are achieved. 
 The KVA methodology can be used to value IT projects in a simple manner, with 
consistent results and as an innovative approach. This valuation methodology may 
be refined over time and use, evolving and adapting it to the company’s needs. 
Once the company begins to trust in the results obtained will be able to select IT 
projects that really affect the most important processes, impact positively the 
company, allow retaining knowledge inside the company and as a derived result 
increase the value of the company. The expected benefits of the IT investments 
will be measured as the amount of knowledge embedded in information 
technologies and, eventually, will preserve the company’s know-how from 
personnel migration, leak of key knowledge and loss of competitive advantage. 
 IT project valuation with KVA methodology can be used by personnel with 
minimum training in portfolio management, finances and companies’ valuation, 
instead, this tool can be used with personnel with extensive training in the 
company’s business core processes, with the desired result of more accurate 
outputs from KVA valuation and more accurate ranking of IT projects. 
 The main obstacle for the implementation of this methodology is that knowledge 
management is still largely unknown. Despite the fact of the growing information 
on knowledge management and its importance for companies’ performance, most 
companies are still wary to adopt this trend. One of the main reasons of the 
reluctance to adopt knowledge management may be the difficulty to understand 
how to implement the available models. Unfortunately, aside from the KVA 
methodology, the knowledge valuation models reviewed are still very complex to 
understand and to implement. In fact, most of the models reviewed can’t be 
implemented to value knowledge since are designed with the purpose of make 
visible the intangible assets but not to quantify them. Also, the different 
approaches, concepts and assumptions about knowledge from the different 
models tend to worsen the situation, making it harder for managers to decide 
about a knowledge valuation model and the benefits expected from it. 
Paradoxically, the main driver of the use of KVA methodology to value IT projects 
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is knowledge management as well. The more the companies implement 
knowledge management, the more managers will lose fear to use knowledge 
valuation as a decision tool, also, any event or project affecting positively the 
amount of knowledge inside a company and helping to knowledge management 
will be considered of high value. 
 According to the previous statement, is recommended for the implementation of 
this methodology to initiate a big campaign of sensitization on every level of the 
company. The campaign must first initiate with the importance of knowledge 
management, its benefits and the methods and tools used to its management. 
Once people understand the impact of knowledge, this methodology will be more 
understood and valued. 
 The usage of financial methods to value IT projects often generate unreal results, 
misinformation and distorted expected benefits. The usage of complicated and 
advanced financial formulas may sometimes hide the real aspects being 
assessed. The KVA methodology due to its simplicity in the calculations and the 
visibility of the aspects under assessment is a very transparent tool, allowing non-
technical personnel to see the estimations being valued and the immediate effect 
of those estimations on the general company’s valuation. This transparency in the 
valuation methodology can generate the trust of managers towards the investment 
in information technologies leading to a more competitive and efficient company. 
 In order to obtain the better results from this methodology, the valuation of IT 
projects should be done by expert personnel on the core business processes of 
the company, this doesn’t necessary mean that the IT personnel of the company 
would be the suitable personnel for the task. 
 Is not recommended to use one only method for valuing IT projects. The usage of 
multiple methods will ensure the evaluation of projects from different perspectives 
and the less possibility of inaccurate results due to miscalculations, human error 
and subjectivity. 
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 To use this methodology in a regular basis is imperative the constant update of the 
company’s KVA valuation. An IT project valuation with an outdated KVA template 
may result in distorted outputs and benefits, leading to a wrong decision on a 
project selection. 
  IT project valuation with KVA methodology is not suitable for valuing projects 
composed with hardware or telecommunications solutions alone. These projects 
don’t usually generate impact on their own to the automation ratio of any process. 
Nevertheless, solutions composed with hardware and software or 
telecommunications with software will be candidates to be valued with KVA. 
Therefore, an analysis should be done previous to the use of KVA methodology to 
value any IT project, the following aspects should be taken in consideration: 
o The concept of using KVA methodology as a valuing tool lies in the ability 
for an IT project to preserve or contain knowledge. Any given IT project not 
being able to preserve knowledge on its own shouldn’t be considered for 
valuation under the KVA methodology. 
o Is imperative to know with the higher possible detail, the effect of the IT 
project on the automation ratio of every process and subprocess. A poor 
estimation on the automation ratio will lead to a poor valuation result and 
consequently to a bad project selection. 
o The estimation of the automation ratio improvement for any given IT project 
should be made with at least one representative of the company and one 
representative of the IT project solution supplier. This team will avoid 
miscalculations due to particular interests of any side, and would generate 
a consensus over the scope of the IT project, that eventually will lead to a 
better negotiation between the company and the supplier. 
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